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engineers 
agree 


Not on the right wine 
for each occasion 
nor on methods of V TO 
but every day 
throughout the industry, 
Engineers agree 


on Wiggins Connectors 





Wiggins 


The authority on connectors 


Engineered for Reliability 


E. B. Wiggins Oil Tool Company, Inc 
3424 East Olympic Blvd., Los Angeles 23, Calif. 
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? World's Fastest Navy Fighter 


( Proudly wears 
controls 


Nine argent quality units have been selected 
provide Chance Vought’s F8U-1 Crusader with 
nstantaneous, positive, feathertouch response 

These units, Sargent fabricated to Vought 
ecifications, provide a system for control for the 
afe, positive, efficient operation of this great fighter. 

The experience of more than 36 years of 
design onl manufacture of precision equipment 

systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 


Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control proble ms 


Since 1920 


wif ) 7B ENGINEERING CORPORATION 


pleased on 2533 EAST 56th STREET 
1 place is been HUNTINGTON PARK. CALIFORNIA 
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Tnans-Sanica 
BULB 
TEMPERATURE 
PICKUPS 


@ OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 
@ ACCURATE UNDER 25G TO 2,000 CPS VIBRATION 
@ AVAILABLE IN VARIOUS RANGES FROM 300 F. TO 1500'F 
@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pickups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperature Pickup is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These Pickups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1470 
to Trans-Sonics, Inc., Dept. 7 


* Reg. Trademork 











SPECIFICATIONS 


CASE CONSTRUCTION: Stoinless Stee! 
ACCURACY © 1% of full scole range 
PRECISION: *0.2% of full scale range 
MAXIMUM CONTINUOUS CURRENT: 20 moa rms 
(averaged over | second) 

TIME CONSTANT: Less thon 2.5 seconds in agitated water 
ENVIRONMENTAL OPERATION CONDITIONS 

PRESSURE: 3000 psico (at room temperature 

VIBRATION: 1” double amplitude, 0 to 22 cps 

~ 25g, 22 to 2000 cps 


SHOCK: 60 g in any direction, per pora 4.15! 
of MIL-E-5272A (10 milliseconds shock 





For Transducers, See Trans-Sonics 


nans-Sonicd, IJuc. 


P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS 
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Safeway Woven Heat Elements are custom tailored Races (third round 


nanare 
to fit specialized requirements of many : ‘ , 
ngian 


; ( npetition 


applications. A single aircraft, for example, may 
need upwards of 80 different heating and 
de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile launchers, and 
on a wide variety of molds, dies, tanks, 
‘ovens and dryers in industry. ee 
Ang. 6-10 
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Here is how magnetic tape gets the answer 


When things happen in the front of a jet en- 
gine, other occurrences in the rear follow ina 
flash — no pun intended, we mean in a fraction of 
a millisecond. Those who test jet engines have 
found that magnetic tape recording can be used 
to make a millisecond look enormous and to 
show even fifteen microseconds as a significant in- 
terval. Transducers in key points in the front and 
rear of the engine feed parallel tracks on the tape. 
The amount of offset between parallel signals pro- 
vides a measure of their relative timing. 





from 60 cycles. Servo Speed Control holds a pre- 
cision signal on the tape in step with a precision 
time source. At any instant these signals will be 
in phase within a millisecond or less (depending 
on tape speed ) 

Maybe you like your data recordings referred 
to the time of day. In any of several forms of digit- 
al coding, such information fits nicely on a timing 
track. The time code designates hours, minutes, 
seconds and even the milliseconds between. Com- 
mere ial equipme nt is available for search and con- 
trol. Itcan run the tape qui kly 
to any minute and second you 
designate handy if your re 
cordings accumulate by tens 
or hundreds of thousands of 





feet 
If quick accurate measure- 
| ment of time intervals from a 
| fractional second to a few sec- 
onds in length ie your inter- 





est, magnet 
Microscopic precision of gap alignment and azi can make the pt blem as easy 
muth enables magnetic tape to record extremely as counting to |! 4 UT... 
accurate track-to-track time relations on an electronic counter. A 
series of pulse or newave 
oscillations are recorded on a 
For time correlation the head stacks on an time track paralle l to the data track As many as 
Ampex Tape Recorder are like an “electronic ten thousand per second can be recorded accu- 
tee-square.” All of the gaps are in line within rately and reliably. Electronic counting of these 
1/10,000th inch. And gap azimuth is accurate to pulses measures time intervals to a required pre- 
a minute of arc, Tape moves past the head at cision. There is no strain on your patience or your 

eve sight 


speeds up to 60 inches per second and multiplies 
the track-to-track timing accuracy accordingly. 
(But consult us at Ampex before you rely on sim- 
ple arithmetical conclusions). 

To read these time differences off in measur- 
able form, the tape is reproduc ed at a small frac- 
tion of its original speed (1/32nd, 1/100th, ete. 
according to machine). It can be recopied onto 
another tape be slowed down again — and then 
be recopied onto a visual recording on which 
small time intervals are magnified as much as 
10,000 times. 

If to you this partic ular « xample is more spec- 
tacular than useful, note that it is only one of 
numerous talents that magnetic tape has in tying 
together data and time. Perhaps some of these 
others fit your needs. 

Are you interested in re produc ing data in pre- 
cise real time? Ampex Servo Speed Control can 
reproduce data with original timing held within 
two parts in 100,000. It doesn’t matter if the tape 
stretches a little, or if your input power fluctuates 





~wWr 
AMPEX | FIRST IN MAGNETIC TAPE INSTRUMENTATION 
CORPORATION | 934 CuantTen STREET ¢ — 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world 
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Ampex ve So es tes 

Servo Speed Control Electronic counti 
equipment as used on timing track me 4 time 
the FR-100 Recorder intervals between dat 


If you are concerned with accurate timing of 
data and would like to knou further of magnetic 
tape 's advantages, we u ill be glad to furnish ad- 
ditional information. Others of magnetic tape’s 
capabilities will be discussed in this continuing 
series. Would you like copies mailed direct? 
Write Dept. UU-3135 
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ONE OF A SERIE 
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THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNE CATALOG 


650 LB. LINEAR ACTUATOR 


ONE OF OUR NEW SERIES OF HIGH-PERFORMANCE ACTUATORS 


GENERAL ENGINEERING DATA: 


26-volt de split field, series wound, revers- 
ible, intermittent duty motor with magnetic 
brake, Available with thermal overload 
protector. 

Unit includes radio noise filter, limit 
switches externally adjustable through 
entire length of stroke, positive overtravel 
stops, overload clutch and antirotation 
device. 


Maximum operating load—650 Ib. 
Ultimate static load— 1500 Ib. compression 
for 12 in. maximum extended length. 


Weight 1.75 tb. 

Pius 0.04 Ib. x stroke in inches. 

Pius 0.04 Ib. for thermal overload 
protector. 


Dimensional tolerances + .03 in., unless 
otherwise specified, 


Dimensions given are minimum lengths 
for zero stroke. To determine minimum 
length for required stroke, add stroke, plus 
stroke overtravel, plus total end-fitting 
adjustment. 


Available with 115-volt, 400-cycle single 
phase motor, ball-bearing screw jacks, 
load-sensing switches, position transmit- 
ters, position switches, 


LiG MODEL 
wt. 1.75 Ib. 


LINEATOR® «© ROTORAC® + TRIM TROL® «+ ROTORETTE® «+ ANGLGEAR W ROTOLOK 


AIRBORNE ACCESSORIES CORPORATION NEW AIRBORNE CATALOG 


Contains full information on the Airborne 

HILLSIDE 5, NEW JERSEY ne of ciety namienion ottucens, HS 

t . elect lors. Write us 

Represented in Canada by; WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. iy peut Wen enpy today cite 








Lightweight Barber-Coiman actuators 


chosen for Herman Neison portable heaters 


F-102A jets stationed in extremely cold climates have warm air 
supplied to their engines and electronic equipment by Herman 
Nelson portable heaters as illustrated above. To assure depend- 
able operation of the control dampers on these heaters, Herman 
Nelson Division of American Air Filter Company has selected 
compact GYLC actuators by Barber-Colman Company. For help 
on your control projects, consult the Barber-Colman engineering 
sales office nearest you: Los Angeles, Seattle, Fort Worth, New 
York, Baltimore, Montreal. 


CAREER OPPORTUNITIES: Excellent openinas for a fied er 


BARBER-COLMAN COMPANY 


SVLC ACTUATOR Dept. Q, 1422 Rock Street, Rockford, Illinois 


BARBER-COLMAN 


Aircraft Controls * Electrical Components * Automatic Controls ©* Industrial Instruments * Air Distribution Produ 


Small Motors * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile 
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VERSATILE TYPE 6885 


PRESSURE 
SWITCH 


ONE BASIC DESIGN 
COVERS THE FULL RANGE 


OF APPLICATIONS 


apustancer nance gz? 0.25004 pst «2-10 pst §— 10-80 bah 50-150 pat 150-500 psi $00-800 psi 60010 3,000 ps yin 


ACCURACY OF SETTING +O0.3 psist +0.5 psi at +4% at50 0«—- 3% Bt 100) =—- 4% at 500 £4% at 800 = G0 psiat = According to 
(Under aii test conditions) ~! 8 9°65 96) rotting 5 psi setting psi setting psi setting psi setting psi setting 3000 psi setting selected ranges 


PROOF PRESSURE 
(Without setpoint drift) 500 psi 


750 or 4,500 psi 750 or 4,500 psi 750 or 4,500 psi 750 or 4,500 psi 
100 psi (as naen (as required). (as required). (as coaven 4,500 psi 4,500 ps! 250 psi 


+o 750 psi 450 psi 1,000 or 7,500 psi (as required) 7,500 ps! 450 ps! 
TEMPERATURE . . 

RANGE —75°F. to+ 260°F. 

VIBRATION Up te 2,000 cps at 40 g. Exceeds MIL-E-5272A Procedure | 


OVERALL 9 ” 
DIMENSIONS Switch Proper — 2” Diameter; Length 4%”. Mounting Bracket to Suit Application 


WEIGHT 9 Ounces 


+ 72 aaa 30 Volts, 2.5 Amperes inductive Load at 50,000 Feet 


This pressure actuated switch is particularly designed for aircraft, rockets and 
missiles to control electrical circuits whenever the system pressure deviates 
from a specified value 

Integral vibration isolation between mounting bracket and switch body con- 
tributes greatly to exceptional performance under vibration and shock condi- 
tions. Switch performance remains well within the tolerance limits given in the 
above table 

The Type 6885 incorporates an enclosed snap-action switch, actuated by the 
movement of a limp diaphragm. External adjustment of the control set-point is 
easy with the unit installed for operation. Mounting position does not affect 
calibration, nor can pressures above the switch adjustment range deflect the 
diaphragm. The switch is immune to standard aircraft fluids and to corrosive 
media like oxidizers, rocket fuels, or Mil-O-7808 oil. Only Teflon and aluminum 
contact the pressure medium 

An alternate Type 6885 Pressure Switch has two independent sensing and 
switch elements inside two housings with a single electrical connector and one 
pressure port. The Type 6885 can also be supplied with two electrical switches 
for double-pole, double-throw, no;-simultaneous actuation 

The wide range of operating pressures and functional perfection under vibration 
obtainable with the Type 6885 Pressure Switch recommends it for a variety of 
airborne applications. For engineering counsel, please address your inquiry to 
our headquarters plant, Danbury, Conn 


MANNING, MAXWELL & MOORE, INC. 
AIRCRAFT PRODUCTS DIVISION - DANBURY, CONNECTICUT - INGLEWOOD, CALIFORNIA 
OUR AIRCRAFT PRODUCTS INCLUDE, TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS + ELECTRONIC AMPLIFIERS 


PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES * THERMOCOUPLES 
HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 








WVHO builds more jet engine 
roller bearings than anybody else? 


Ayarn does! 


WHY = 


1 
4 
3 


Another 
contribution 
to aviation 


progress 


HYATT HAS THE KNOW-HOW We've engineered and 
produced far more jet engine roller bearings than any 


other supplier Bo) we ve ac cumulate d more exp rcneec, 


HY ATT HAS AN OPEN MIND We're used to 
working hand-in-hand with aircraft engineers, secking 
new and unorthodox ways to break “bearing barriers.” 


HYATT HAS THE FACILITIES— We've got plenty of 
tooling to produce what and when we promise—even 
though both schedules and tolerances are tight! 


To break “bearing barriers” in a hurry, call HYATT for help! For size ranges 
and load ratings of HYATT Aircraft Bearings, request Catalog A-56 
from Hyatt Bearings Division of General Motors, Harrison, N. J 


Watch “WIDE WIDE WORLD 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT IADUSTRY 





any way 


you look 


at it* 


its the Super Ventura 


Yes, any way you look at tt, it’s the 
Super Ventura. Look at all the 
Executive Airplanes available . . 
compare feature by feature .. . speed, range, 
cabin luxury, single engine 
performance, safety, price and every 
other comparative aspect... 
you will find the Super Ventura 
the finest available. 
Any way you look at it... 
it’s the Super Ventura. 
For further information, write or call 


Charles Dye, Sales Manager 


VAAL (OL CL wm 


INCORPORATED 


Member Ne 1 Business ‘ ft A 


Manufacturing Division 
P. O. Box 8247 San Antonio, Texas 





LOW ALTITUDE BOMBING SYSTEM-—one example of how new 2-gyro system meets all-attitude stabilization requirements 


ya 
—.. 


Gyt Syster weighs 


4 measures only ¢ 


Satisfies stringent demands On ANTI-SUBMARINE WARFARE planes, new system eliminates DIRECTIONAL 
of MISSILES, too GYRO gimbal error and feeds error free heading information 


ADVANTAGES 
OF BENDIX 2-GYRO 


NEW! BENDIX 2-GYRO ALL-ATTITUDE CONTROL =—awernruoe conrno- 


VERSATILE replaces all vertical 


basic re erence for today s needs— and directional gyros used for 


indication avte pilot control 


saves 50%, on cost and weight navigation, fire control, roder 


stabilization and other functions 


ELIMINATES 0G GIMBAL ERROR 
his new 2-gyro system was specially is 1~ per hour maximum. Vertical drift 
’ NO GIMBAL LOCK—functions with 


deve loped by Eclipse-Pioneer to fill to- ite is 44° per minute maximum complete accurecy, even in ox 
day’s critical need for a low-cost master tendix ‘4 vro All-Attitude Control treme attitudes 

ontro ) ining r vari! ly tw rr 7 ry 

control reference combining vertical and will fully sa y performay ELIMINATES INTERMEDIATE AMPLI 


directional gyros in continuous, high- ments in Of of today i li ) PIERS with new electrolytic 


precision performance through all atti- And it offers the addition switches handling all power 


’ ’ 
tudes and altitudes of being half erection direc 
oer ONG 
Extensive periormance tests how the gyro svstem SMALLER, MOSE @ELIABLE, L ee 
Lift~becouse of improved and 


Bendix system’s accuracy holds during This new 2 transistorized servo amplifiers 


rolls of 360° a second loops of 80° a terest in both commere nd mulitar 
MEETS REQUIREMENTS OF 
second and other high-rate mancuvers fields. Ask for d | MiL-£-5272 
Under test the new system has withstood District Offices: Burbo 
10G of vibration on its two horizontal . 


‘ Export Sales & Serv 
ind vertical axes. Azimuth drift rat 205 € 47 


Eclipse-Pioneer Division 


TETERBORO, WN. J 


























Arma penetration systems provide 
for top mission effectiveness. If you 

are interested, contact Arma... 

Garden City, N. Y. 

A division of American Bosch Arma Corporation. 
















Need hollow parts stock 


We'll ship TIMKEN 52100 steel tubing from warehouse 
stock within 24 hours after we get your order! 


EXT time you have a rush hollow parts job, 

call on us! Timken” 52100 steel tubing is 
ideal for making hollow parts—and we'll ship 
it quickly. Order less-than-mill quantities of 
52100 tubing today, and it'll be on the way 
fomorrow. 

Timken 52100 steel tubing ranges in O.D. 
from 1” to 10%". It’s a through-hardening steel 
in moderate sections, can be heat treated to file 
hardness, tempered back as you desire. Quite 
often, Timken 52100 steel tubing can be sub- 
stituted for costlier steels 


That's why it’s so widely used—in aircraft 


parts, ball bearing races, pump parts and 
plungers, collets, bushings, spindles, grinding 
machine parts, precision instruments doz ns 


of other parts 


We're America’s pioneer producer of 52100 
tubing, and the only company that makes 52100 
steel in tubing, bars and wire. We can assure 
you of uniform quality from fwbe to tube, {trom 


heat to heat and from order to order 


So, if you're in a rush for less-than-mill quan 
tities, write, wire or phone: The Timken Rolle 
Bearing Company, Steel and lube Division, 


Canton 6, Ohio. Cable address: ““TIMROSCO”, 


Fine 
Alloy 








Small as a portable radu y vw ol a conventional vacuum tubs 
ENGINEERS 
neraeenrsanel unit of equal e Hallamore 1 Autopilot,’’ now in quantity 


or ideal production, ; hit id ¥ to provide positive impulses directing 


working v £ the miss or I Similar solid state devices are under 


conditior 
lili i constant stu ind develoy by Hallamore’s Magnetics Group, providing 


dynam answers to difficu ‘ and environmental problems encountered 


creative 

n the nation’s n le program. Hallamore Electronics performs contracts 
organizatvion 
send réwume United States armed forces and for prime contractors in the fields of 


to Chief Engineer 
‘ gin m roun ipport and instrumentation systems, audio and visual 
8352 Brook hurst 


Anaheim, Calif communicatior tems, electronic components, and magnetic product 


HALLAMORE . ELECTRONICS COMPANY 











More control 


with isolation 





Although Titanium is one of the most challenging metals ever presented to the 

aircraft industry, its fabrication into dependable fasteners requires extensive 
engineering and quality control. Voi-Shan, one of the pioneers in the field, decided that 
by isolating their Titanium production into a separate division, they would 

achieve a greater concentration of engineering, production and quality control 

than ever before possible. A separate, modern plant has been acquired for this 
purpose. It also means better service and greater facilities for solving your particular 
Titanium fastener problems. Why not submit your Titanium needs to your local 


Voi-Shan representative, or write for the booklet, “Voi-Shan Reports on Titanium 


WOrSHAL 


MANUFACTURING COMPANY 


A division of PHEOLL MANUFACTURING COMPANY 
8463 Higuera St., Culver City, California 


Offices in principal cities of the United States and Canada 
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EST ERA 4.4, 
BAe -designed 


wing flap actuator 
chosen for the ‘Argus,’ 
Canada’s largest plane 


Canadair engineers required a light weight, compact, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 
because it excelled in meeting these qualifications. 
The experience of 40 years’ service to the aircraft 
industry, coupled with knowledge and facilities 

for both electrical and mechanical power transmission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 


motors, worked hand in glove with the gear 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO(CALIF.) 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 


This dual motor powered actuator, designed and built by 
Western Gear is light weight, compact and thoroughly reliable 


Both the motors and gear box are Western Gear manufactured 


engineering experts in our Aircraft Division 
Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 182, Lynwood, California. 


The difference is reliability” « Since 1888 


Wesrern CTF Y- 
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Pneumatic De-Icers keep radomes clear 
without distorting radar signal 





Shown in relaxed position De-Icer's small 
rubberized tabric tubes are in line with the 
airstream to provide minimum air resistance 
during operation 





Tubes inflate and deflate in alternate pairs to 
snap off ice formations. Action is positive 
dependable and simple 


20 








Gt BULGES distinguish the Navy's 
Lockheed WY i vital link in our 
early warning” defense system. Inside 
the bulges and in the nose are more than 
six tons of powerful, sensitive radar 
equipment 

Ice building up on the large exposed 
areas ot these radomes can foul the radar 
signal. But lightweight B.F.Goodric} 
Pneumatic De-lcer operating with 


compressed if illow the rad 


if tO scan 
th no excessive 
loss of radar energy. B.F.Goodri« 


De-lIcers also protect radomes from 


effectively at all time: 


abrasion, erosion and hail damage 


Pneumatic De-Icers are also on wing 
and tail leading edges giving the WV 
complete B.F.Goodrich protection 
against ice hazards 


COMMERCIAL AIRLINERS, TOO 


B.F.Goodrich Pneumatic Radome De 
Icers, in constant use on military early 
warning planes, are now being adopted 
for commercial airliners, too. Whether 
you have aircraft in the design stages 
or in actual use, B.F.Goodrich Aviation 
Produc ts engineers will be glad to snow 
you how Pneumatic Radome De-Icers 
assure greater efficiency of radar 
equipment. 


B.FGoodrich Aviation Products 
a division of The B. F. Goodrich Company, Akron, Ohio 


Tires « Wheels + Brakes ¢ De-icers « inflatable seals « Fuel cells « Heated Rubber 
Pressure Sealing Zippers « Rivnuts « Avtrim « Adhesives « Hose and rubber accessories 



























EDITORIAL 









‘he final report of Edward P. Curtis, special aviation 
facilities planning adviser to President Eisenhower, 
strikes straight to the heart of the problem that has 
doomed all of the many postwar efforts to modernize 
the federal airways and trafic control system to failure 
Ihe cause of these many failures has been the dispersion 
of authority and responsibility throughout several federal 
agencies. Any effort to solve the traffic control problem 
inevitably bogged down in this morass of official red 
tape and bureaucratic buck-passing. Mr. Curtis states 
this fact in much more polite and diplomatic terms but 
this is the essence of what he means 

Ihe Air Coordinating Committee was established in 
1945 to try to solve this problem by providing an inter 
departmental government council to make decisions on 
broad aviation policy and specific wrangles between agen 
cies. However, ACC action can come only from unani 
mous decision and any single agency can use the veto 
power just as effectively as the Sovict Union in the 
United Nations Security Council ACC has solved 
many minor aviation problems, but has been impotent 
in the face of any major issue that involved interdepart 
mental conflict. 


New Agency Proposed 


l'o solve this vexing problem, Mr. Curtis recommends 
reation of a new and all-powerful Federal Aviation 
Agency, details of which are described on page 26 I his 
new agency, headed by a civilian but staffed by both civil 
ind military aviation experts, would have full authority to 
implement federal aviation policy on air trafhe control, 
navigation and safety regulation. It would also be the 
ole place where responsibility for getting these jobs don 
promptly and efficiently could be fixed. Like Mr. Curti 
ve regard the growth of the federal bureaucracy with 
intipathy But we must agree with him that this is a 
ist wher reation of a new federal agency 1s not mer ly 
lesirable. It is mandator 
Aviation has struggled with the current hodge-podge 


of di pers iuthority and r pon ibility for ten veat 


without making any substantial progr on the major 
problem that are restricting its growth and unpeniing 
t ifct here is no hope in such debating societx 

is the Air Coordinating Committee, well-intentioned 
though they mav he Nor is there am hope is long a 

! ition pol yi tifled under everal layer ot ibin t 
evel bureaucracy and demied an independent voice to 


e its needs and offer it ervices to the American 


px opl 
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New Federal Air Agency Needed 


We recommend that evervbody concerned with avia 


tion read the following passage taken from Mr. Curti 


report 

“The United States is becoming more and more an 
ur community. During the last several vears our nationa 
strategy has come to rest essentially on air power im it 
widening manifestations Ihe industrial skills devoted 


to air technologies now comprise the largest singl pool 
im manufacturing 
[he airplane has become the prime mover of ow 
population in its circulation over distances beyond 200 
miles 
These developments are changing the American wa\ 
of life, our habits of work, our national outlook If 
they are given room to follow their logical evolution 
they mav well provid the prin ipal ustaiming clement 
to our social and economic well being as well as ou 
national strength for years to con 
Clearly a technology that offer uch pot ntial im ow 
national structure deserve in independent voice and 
i propel stature in the ouncils of our government 
There may be many minor points of difference among 
the various clements in the aviation pectrum regarding 
just what the new Federal Aviation Agency should do 
and how it should be dom There is a fine forum for 


these discussions before the propel Congressional com 


mittecs 
Unified Support Needed 
But ill clement ot viation hould gct together 
now and support wholehearted thr micept ot the T 


lederal Aviation Agency as recommended by the Curt 


report For it will at last provide the proper ort of 


framework within which all of the elements im aviation 

1 resolve the: onflicts and pu h forward together im 
the directions that are ita 1M irvy to the proper 

vth of urpower and the cconom health and inte 
national position of ou init ar mn) ilternat 
l noth lecack f hao nutted ypportunit The 
irtit i tricted technolo 

\\ ia TT t i if ibout th thi 
tailed prol nm | NI Court report | iT 
moment vO | KC Tf put ithe rm wad a | 

lone f Nir. Curt i , tall ho tackled 

t task with keen technical ht, threa tl 
va through th ibvrinth of ) mnent and | 
tl courage to tace the iM quar mid p ent a 
}’ t b ‘ it fo ; it viv 


Robert Hotz 









FABRICATING A 


Rey 


TITANIUM SECTION AT CHANCE VOUGHT AIRCRAFT, 


how MAVEHIE saves weight—boosts performance 


ey = 
~~ \ 
FINAL INSPECTION OF TITANIUM TAIL CONE FOR THE F8U-1. 
REM-CRU 


Sales Offices: 6033 East Bandini Boulevard, Los An geles 22. California « 


22 


in the CRUSADER... 


Chance Vought’s sleek Navy fighter, the 
F8U-1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively. 


Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 
demand high-strength titanium alloy sheet. 
It was REM-CRU which developed many of 
» the successful alloys now in use, and estab- 
-\ _ lished the manufacturing techniques 
——_ which led to tonnage production. 


; { You can de pe nd on REM-CRU for 
im all standard mill products in a wide 
variety of sizes shape s and grade s, 
including high-strength, we Idable alloys. 
Rem-Cru Titanium, Inc., Midland, Pa. 


Write Dept. A-2 for the Rem-Cru Review—a free 
periodical presenting the latest data on titanium, 


World's Most Versatile Metal 








WHO'S WHERE 








In the Front Office 


John Carter, president, Fairchild Came 
and Instrument Corp., Syosset, N. Y. M 
Carter succeeds Sherman M. Fairchild, foun 
der and boar hairman 

B. J. Ciscel, executive vice president and 
zcneral manager, Electronic Specialty Co 
I Angeles, Calif. Also: William R. Mar 


tin, chicf engineer and product manager, RI 


systems and components division 
John M. Robinson, executive vi pre 
dent, DeVilbi Co loledo, Ohu Also 
John M. Ehni, vice president-foreign sal 
md Edward J. Etzel, vice president-purcha 
iv 
Hiram B. Young, vice president, and I 
Leonard Bryant, vice president-production 
Hooker Electrochemical Co., Niagara Fall 
N. ¥ 
Alfred J. Sherman, vice president-manu 
turn Monarch Machine Tool Co., Sid 
pre dent-manufacturing 
Los Angel Calit 


Tp 


Honors and Elections 


Charles 1} Beard pl ident of Braniff 
val A 1\ has been honored b 
I m (, ronment with the d 

Order del Merito 

Sq Leader Robert 1 Heaslip ot the 

i] Canadian Au Force has been named 

f the McKee Trans-Canada 

Canadian aviation award, for 

ypter operation d n 


Mid-Canada radar warn 


arch and pian in 
\croycet-(,enera 
Robert J. Mill 
i ivy thianagct 
Arthur Fk. Miller, du 
iti ( | Lancaster 
Ravmond ID. Gavyner, manage 
| if North An 
" | An Calif 
Charles D. Harris, ge 
; ) Division 
Utica, M 
W. Douglas “Wilson and Herbert G 
Bostrom duct development engm 
1 Agastat research and d i 
Ta) dept AGA Dhyvision, Elastic Ste 
Nut Corp. of America, Elizab 
Dr. J. Victor Hughes, a 
tihe | i Staff, K 
ba la N. ¥ 
Charles R. Strange uief 
Anthony G. Puglisi 
I i | 8) 
\I Calif 


ta 1 
John P. Meldrum 


A 


‘ 


a 


I 


ift | } 1) 


Tt 
l 


Charles S. Ames 

ICBM, Astronaut 

1) i f General Dynan 
f, Llovd Munson 


’ «J ry 
iesign cn 
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INDUSTRY OBSERVER 


© bk irst test firing of the Atlas intercontinental llistic missile from Patrick 
AI B. Fla... is scheduled for Mav 29. Current bigg« 
Atlas and Jupiter project Patrick is fuel slosh 


t problem facing eng) 


neers working on th 


P Possible successor to titanium in the high-temperature field has been 
developed by Dow Chemical Co. Designated magnathorium, the material 
has a magnesium base, contains 3°% thorium, 1°? zirconium. North 
American Aviation, Inc., is reportedly considering extensive use of magna 
thorium in its new A3J-1 jet attack bomber 


> Latest missile battle between USAF and the Army involves rival tem 
tor detense agaimst the mtercontmental ballistic miussik USAR Woazard 
system developed by Convair and Radio ¢ orp. of America | bemg pitted 
iwainst the Army mti-missile concept developed by Bell Laboratones im 
in evaluation by Pentagon's We ipon System Evaluation Group and Wil 
ham M. Holaday, successor to Eger Murphree as Defense Secretary \ 

chiet adviser on miussil bor USAI Arm osition mn) 

potential ec page 30 


> Ryan Acronautical Co, has designs for a high-performance, 
Vertijet fighter or fighter-bomber as a successor to its X-13 jet VTOL, test 
aircraft. Unlike the X-13 (see page 64), the aircraft would have all the 
outward appearances of a conventional fighter. Ryan engineers say it 


Supe Tsoi 


would have a turning radius of approximately one-fourth that of current 
fighters, could reach a 15,000 ft. altitude in the same time it would require 
a conventional jet to become airborne 


> Convair Vi le Division at P 1 ‘ choy | ! rared wmtant 
veapon capabl cing transpor nad operates ne man f 


} 


iwainst targets such as tank ind kk v-fivis cra esignation w R 


> Mirror landing system has resulted in a sharp decline in Navy's aircraft 
accident rate at sea. One official estimates that the accident factor at sea 
is down almost one-third of what it was in the best year before the system 
was introduced, Overall, Navy improved its accident record by 13 during 
Fiscal 1956. Of the total, 58 
maintenance personnel, 1.2 

was blamed in 35.9°7 of the accidents 


were attributed to pilot error, 2.4 to 
Material failure 


to supervisory personne | 


> Air Force plans t 


> Navy has further sliced its order for the Douglas 5D Skylancer. Con 
tract now calls for only four aircraft. Original order for 19 was first cut 


to 11 (AW Feb. 25, p.84) 


© Cabin mockup of Marti P6M Se 
Ordnance | t Station, Chu 
cat fem SNOR] track 


P Tests of many materials—over 100 specimens—under temperatures of 
more than 4,000 —have been made for the U. S. Anny at Redstone Arsenal 
through the use of a rocket exhaust. Publication of the findings is uncertain 
because no government agency wants to bear the cost 


Bux 
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This warhorse doubles as a pack mule! 


The Fairchild C-123 Assault Transport is 
now doing double duty 

In combat maneuvers, it demonstrates day 
after day how it can operate out of pastures 
and clearings barely large enough for light 
planes; and on logistical missions, it has 
proved itself as a highly efficient bulk cargo 
and troop carrier 

Recently, in Germany, 30 C-123's moved 
11,000 men and 2000 tons of equipment clear 


across Bavaria... in an even five days. 


An agile combat vehicle, or an economical 
transport plane at will —the C-123 is in lars 
scale service all over the free world. 

It embodies the performance, the reliabil- 
ity — the unlimited 
guish aircraft designed and built by Fairchild. 


ae 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10. MARYLAND 


EN "EL AND AIRPLANE CORPORAT N 


usefulness which distin- 


A DIVISION OF FAIRCH 


WHERE THE FUTURE 16 MEABUFEO 


~™ LGnT 


veare 
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Washington Roundup 


Military Pay Raises 


lesigned t 


1) 


+} 
i¢ 


‘Peril-Point’ Budget 


1) ecretary Cl EW 


Skyrocketing Vanguard Costs 


William M la 
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Curtis Wants New Agency, End to CAA 


All-powerful Federal Aviation Agency would absorb 
CAA, confine CAB to economic regulatory powers. 


Washington—lormation of an all 
powerful Federal Aviation Agency that 
vould absorb Civil Acronautic Ad 
ministration and strip Civil Aeronau 
tics Board of all but its economic regu 
lator power has 
| Presidential a 
(curti 

In hi 
\\ lite 


for iii 


recom nak d 


Kdward P 


he cn 


istant 


final report presented to the 
Hlouse last week, Curti illed 
end to the over-complex struc 
ture of pr cnt 
for closer 


vilitar Niaton The 


aviation agence md 
cooperation between ci il and 
vyecping recom 


huffling 
functions imeclude 


mendation for i complete re 
f present aviation 


the replacement of the Au 
ing ¢ 


Coordinat 
ommuittee with an aviation poli 
council, as advisors group to the pro 
posed bederal Aviation Agence lar 


et date for the program is 1960 


Task Completed 
Thi report of the Aviation Faciliti 


Planning (,roup headed b Court ] 
the result of studi 
bebruat 1956 
from Pr 
month, thr 
nendations for an air navigation 
trafhe control svstem that 1 
ited in the final report (AW 
pp. 35 & 39). His tash 
is Is Expected to 
vithin the next six weeks 
Specifically the Curti 
cludes these 


conducted mice 
under imstruction 
ident Kisenhower Last 
group 1 ued it recom 
and 
IMCOTpO 
Apnl 29 
completed Cour 


move out of his job 


report in 


recommendation 


© Immediate formation of an intcrim 
Airways Modernization Board « 
ng of a ippointed by the 
President, a Defens Department nd 
i Commerce mem AW April 5, p 
6 Ihe Board will conduct test 
tudies for the development of an air 
va vstem that will serve both mil 


onsist 


chairman 


and 


tarv and civil aviation in peace or Wal 
\ bill to create the 


igcn | ic 


Joard a im inde 


pendent \ before Coon 

ere 

¢ Creation of a permanent independent 
vency, the Federal Aviation Agen 

headed by an “outstanding 

ind staffed by both militar 

lan per onnel. ‘The agen 
olidate 

irv to 


militar ind vil tion 


and ci 
would con 
ill management function 
mmon needs of 
It would 
incorporate the activiti of the pro 
interim Airwa Modernization 
Board which would then be dissolved 
@ Head of the agency wuld be directh 
development of ma 


upport thre 


po ed 


respon ible for the 
jor U.S. aviation poli 
plan of impleme ntation a 


and long-range 
vell a lp 
porting budget request CAA would 
be absorbed by the agenc: but FAA 
ith the economi 
regulators f the CAB nor the 
functions of the Departments of 
State ind other interr 


would not interfere 
powe! 
basi 
Defen ind 
lated agenci 

© Assignment of all U.S. airspace will 
be the re pon ibility of FAA 


e Accident investigation functions will 





Washington Commerce 


ippourted by the President 


board's proposals into operation 


can tell the 


they don't want to do,” 


Secretary of Commerce or 


However Sen 


the three-man board 


Thus far 
the plan (AW 


which wants a singk 


April 22, p. 40) 
Assn 


effect on his own sav so 





. .c » . . . : . ‘ 
Curtis Proposal Reaches Senate 
Senate 
establishing the three-member Airways Modernization Board proposed by Presidential 
Assistant Edward P. Curtis (AW April 8, p. 26) as 


joint military-civil air navigation facilities program 


Committee 


of the secretaries of Commerce and Defense or their representatives and a chairman 


Major objection of committee members is that there is no requirement on the 
part of either the Seeretary of Commerce or the Secretary of Defenss 


Curtis agreed that 


Warren Magnuson (D.-Wash.) 
with statutory authority and its own funds 
1 step forward from the generally stalemated 
composed of only Commerce and Defense Department representatives. Sen 
Bricker (R.-Ohio), ranking Republican on the committe 
best possible solution to a difhcult matter 
however, the House Commerce Committee has been antagonistic toward 
It also is being opposed by the Air 


dictator” with authority to put a navigation system into 


is expected to approve legislation 


a step forward” in deve loping a 


The Board would be composed 


to put the 
short of the President 


Secretary of Defense 


ho on 
to do something 
chairman of the committee, said 
would at least be 
Air Navigation Development Board 
John 


said the board is “the 


Line Pilots 








be removed from the CAB and 

under the jurisdiction of KAA 

e Civil Air Regulations wil! bé 

ferred from the CAB and CAA t 
Curt that the t 


ed long-range prog 


varned 
propo 
ceed ne present ik cl of 
government aviation function 
regard, he cautious] 
tickh h 

ted that 
| 


aw the urwa 


problem of 


ugy* 


under Vial 


Gasoline Tax 


He reasoned that 
ents federal tax on 
in effect, a user charge 
prompt legislation be ¢ 
if legall i l h Lhe 
motor chick operator 
i highwa il 
Revenus 
urti ’ mn 
ipplication of fu 
idmitted that 
measurement of 
tional use of ! 
tain. Lack of relationship be 
of airways operation and 
further 


problem if iniving 


ira 


Hrwa' 


mdividual uscr 
it 


harge for servi ly nd 
High rate of fuel consumption 
transport ma pre nt an a 
board fuel tax from being 
har r¢ he id at 
there is a need for a 
ion between the 
five function of 
m the one hand, and 
function of controlling 


th thes ! ( ing 


han 


ricl 


Plan for User Charges 
Curt r 

dling the user charge issu 

e Adoption of the two cents 
harge If other nethod 


plied for charging user fe then 
hall 


ommendation 


one 
existing tax hould be repe 
e Prompt consideration should b« 
to an orderly merease of xisti 
Curtis suggested that th 
method 
ifter 


ct mpl te 


CCISHK mothe 


hould be mad 


Department 

ent! 

e Continuing attention 

to problems associated 
nge aspects of the 


ora id 


onducting 


procedur 


lished te oordinati 


tlic user 


; 


ind tli 
urline fare 

urtis commended ft! 
(Committ for 
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First F-105 Flight Photo Reveals Design Detail 


Details of Republic F-105B Thunderchiet 
masked out by retoucher’s brush in it 
first picture (AW Mar. 25, p. 27) include 
dorsal fin extension near fuselage, actuator 
for Pratt & Whitney J75 turbojet engine 
afterburner. First flight picture also shows 
stationary root or fairing for the stabilator 
painted out in earlier view Dorsal fin was 
shown, however. Intakes are in wing root 
extensions. Configuration may include hori 
zontal splitter, outboard fence fairing into 
fuselage to form triangular shape. Area-rule 
fuselage is 60 ft. long with weapons bay in 
belly under wing carry-through. Span of 
thin, swe pt wings ts 30 ft. F-105 is designed 
iS a weapons system capable of missions 
either as a fighter-bomber or interceptor. A 
photo-reconnaissance version also is being 
produced. Flight program has begun at Re 
public's I umingdale, N. ¥ plant. For first 


pictures of }75 powerplant turn page 


| =, 
{IR FORCE ee 
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J75 Turbojet 


Unveiled 


Pratt & Whitney J75 turbojet engine, at 
Kast Hartford, Conn., plant in these first 
photographs, shows resemblance to its pred 
ecessor engine, the J57. Although only 
slightly larger than the J57, the J75 pro 
duces nearly 50 more power, Pratt & 
Whitney said. Dry static thrust without 
afterburner is 15,000 Ib. Like J57, the J75 
is an axial-flow, split-compressor engine. It 
has low specific fuel consumption and a 
lower specific weight than J57. Besides the 
F-105 (see previous page the J75 will 
power the Martin P6M.-2 SeaMaster, Con 
vair F-106. Commercial versions are sched 
uled to power the Boeing 707 and Douglas 
DC-5 transports 
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Users Endorse Curtis Plan — 
With Some Reservations 


Los Angeles 
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rl 
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thie 
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Il i h ! 
ed endor ltl 
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}7* iall 1} 
tion Board 
hardware to ut 
tem The Air | 
noted that USAI 


will be nded t 
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Mahon Moves to Trim Missile Projects 


By Katherine Johnsen 


Washington — Hous« 


leading a 


Appropriation 


congre | 


(ommuttec 1 ional 
to hold down future defense cost 

cutting the 
missile project 

An imvestigation by the commiutte 
taff, according to Rep. George Mahon 
1).-Tex that the Defense Di 
partment has failed to provide in 
cflective organization for the e 
of mussile 

Mahon 
tee on the 
in the 


the next four or 


move 


number of active guided 


how 
iluation 


Subcommiut 
charged that 
now or within 
there 


degree of 


chairman of the 
Armed Service 
m attach 
hive 


con ile I ible 


event of 
vocal vould 
iM i pancde 


monium because there ar oO many 


veapon 

With all 
ile md manned 
ct Mahon 
ould be 
the 


SAGE Focus 


In hearings before Mahon’ 
Reuben B. Robertson 
Deputy Secretary of Defense 
that the Semi-Automatic 
vironment (SAGI 
focal point 
to keep you from 


thi ur clutter with mi 
urplane md 
aid he doubted 


\ lectivity to 


rock 
there 
handle 


cnough 
ituation 


ubcom 
muttee former 
countered 


pro 


Ground 
tem would 
ide a for obtaining “‘the 
knowledge hooting 
if your own plane: 


Mahon also charged that Defense De 


partment decisions to proceed 


| with 


rious missile project ecm to depend 


upon bnchng ind pre cntations mace 
by admitted! 
is the 
tractor 


Ihe taff 


at cision 


prejudiced group uch 


ponsoring service and the con 


that 


large ex 
| 


tudy show " nd 


ippe i to rest to a 
tent upon whether a particular rryissile 


in be made to operat with imsufh 


cient attention being devoted to evalu- 
ating the need for a particular weapon 
iS part of the over 
Optimism expr ed b Lt Gen 
James M. Gavin, Army chief of 1 
earch and development, regarding the 
possibilities for development and de 
ployment of an effective 
tinental ballistic missile vcapon Wa 
hared by Deput Defense Secretar 
Donald A. Quark then Secretary of 
the Air Force Quark that an 
mith IC BM could i developed but uid 
its ce clopment would be so costly that 
it might be ible to channel the 
fund offensive missiles for a “‘de 
terrent type defense 
Ihe committee 


ill defense plan 


imnti-intercon 
not 


igrce d 


prefer 
into 


taff criticized a 
ind delineation of 
Army and USAI 


ling an effect 


lack of 
respon ibility 
cttort 
ICBM 

Gen. Gavin told th 
ept the 
| 


coordination 
between 
toward fine inti 


commiuttes 
ICBM as th 
not 


We cannot a 
ibsolute 
Ihe defense ag 
feasidie of attainment if we 
it Ihe Army | 


number of 


weapon recause it 


unst them 1 


just as 
get on with 
the larg 
our research and de 
ment dollar into the anti: ICBM oro 
gram, Gavin disclosed. Its re 
development budget for Fiscal 1958 is 
$410 million 


putting cst 


] 
clon 


that an 
eloped “with a 
of kill the 


Anti-Missile Optimism 
idl hie optimistic” 


can be de 


Gavin 
inti: ICBM 
high 
Arm n ion to 
re quite confident 
ile to defeat the 

Quarles agi 
ible to dev 
missile but 

My pe 
it the mon 


vers percentage 


clop 
iddes 


PPIs 





where you start deploying thi 

the 

pe rt! 
triking for 


ind then you are confronted b 
difficult problem of how to ip 
between a 


det 


your resource 
to give you defense by 
defensive force 2) 
fense against the other fellow 

At that point we would want t 
ure the ost of the defensive 

carefully 


wise use of our r 


rrents and ; 


to give vou active de 


ver" ind make sure it 

Our°rce 

that 

igrecmnecnt it il] 
should 


cientiiic work 


Quarles 
do not 
with the 


encrgeticall 


emphasized, however 
my di 
that we 
with 

to devise wat ind 
d defense 


have 
VICW proceed 
to tri 
means of reatin 


suc h 


Navaho vs. Snark 


Rep Mahon said “it ippears to the 
Appropriation ( that do!lar 
for air-breathing 

range mussile might be 
used for the more ad 

uch a the Naval 
ur-breathing intermediate 
range miussile He added that th 
held b li ger \ Mur 
phree, former Special Assistant for 
Guided Missiles, who reported that the 
Snark program | 
by Gen. (¢ 
quenth 


ommiuttes 
carmarked the Snark 
intermediate 
profitably 


weapon 


Tore 
vanced 


ilso ith 


opinion 1s also 


1 qu tionable 
LeMay, who “ha 
tently favore 
Maj. Gen. Howell 
Deput Com 
Ma 


urti 
mad CONS! 
cancelation ind by 
M. Este Assistant 
mander for Weapons Systems, Air 
teric] Command 

Each vear 
crational reading date 
lip Wi ire id ised 
ventory life for the Snark will probabl 
hort since the arrival of 
Navaho Ihe Atlas and the ‘Tita 
make the Snark obsolete 

Observing that the 

Staff “1 ot exact] 
Ma 


Mahon iid the op 


contint to 


7 
that the 


be cr\ 





USAF Missile Procurement 


A detailed breakdown of USAF’s $1.9 
1958 discloses that almost half of the 
Thor, and Atlas. Details reported to the House 


billion missile procurement program for 
ballistic 


Appropriations Com 


Viscal funds will be used for three 


types litan 
miuttec 
millions 
1956 FY 
$307.9 


1958 FY 
$582.4 $955.7 
659.4 676.9 


~ s-c 
1S 


> > 


1957 FY 
Ballistic Missiles, total: 
Missiles P , 267.0 
11.6 
29.3 
Center support 3.7 6 
Other Missiles, total 689.5 286.4 994.8 
Missiles S518 016.4 "9 
Missile spares 32.6 81.1 68 
105.1 188.9 188 
$997.4 168.8 $1,950.5 


Thor vs. Jupiter 


Assistant 
McNeil 


mittce 


Missile spares 


Ground handling equipment «03.6 234.6 Secretar 


omptr i} 
that “ther 
this vear 
range ballistic mi 
Jupiter—as_ well the tw 
ballistic missile 
McNeil said 


_ 


cision 


Ground handling equipment 


letal Missile Program tinental 


Titan. “‘As a result 
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may devote our attention to one otf 





( ich 
Dr. Wernher von Braun 
development operations, Army Ballistic 





director of 








Missile Agency, said the Jupiter “util 
izes a great number of component 
that are already used in the Redstone 
missile and are therefore tested and 





1 certain ad 


Thi 


er the 


alone gives 


Thor 


prove 1 





Vantage ‘ 









Maj. Gen. John -B. Medari m 
mander of the Army Ballistic Mussil 
Agcn idded that there is nothing 
to indicate that the balance of the 
roject from this point ont other than 


I 





i traight-forward completion ot a 







ound missile based on a combination 





and con 
} f 


1 ca 


of component 





expe rcnce 





ept that have been proven to 
ible if the 


Ther i 





time 





present 






Mahon 





enous que stion 






ud, that the Bomarc-SAGI tem a 
uccessor to manned interceptors “will 
make a contribution to our air defense 
ture commensurate with ‘its costs.” 








kepticism is partially 
Army contracted stud 
Research Office of 


ersity which pointed 


Committee 





based 





upon il 
Ope I 


John I] ypkin { hh 
ulnerabilit to 





thre ition 







out at jamming by 






ounter 


Micasule 



























; Rep Mahon suggested that the anti 
: ballistic missile programs, the Bomar 
| SAGE program, and other might run 
| the total picture $50 billion or $100 
billion for the defense of the U.S 
Robertson agreed that unl we 
ire able to adjust them downward, the 
ts of these svstems that will be com 
ng on for continental defense alon 
— vill more than double.” 
Arm vill not abandon the Nike 
Hercule round-to-air missile tem 
is of this moment Gavin reported 
) Introduction of ‘Talos into the tem 
later, he nd depend on whether 
funds are available 
Murphree told the committee that 
1 careful study of the Nike-Hercules 
id ‘Talos de clopment ha hown no 
predominant advantage for either 
tem, and th mav be sound reasor 
to use both tem operationalh 
Ihe Arm iid it has used no Fiscal 
157 funds for procurement of the 
pred Nike-Ajax missile, ha in 
led 300 on contract and is contem 





iting cancelation of 400 mor 














. Atomic Missile Firing 
Washington—Atomic Energy Commis 
sion will conduct the first firing of an 





atomic air-to-air missile complete with 





warhead during the current series of tests 
at the Nevada The 
missile, Douglas’ MB-1 previously desig 
nated the Ding Dong, probably will be 


fired from an Air Force interceptor at a 





Proving Ground 










pilotless drone 
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ICBM Punch? 


The Soviet Union has apparently beaten the United States in the race to flight 


Beaten To 


test the first intercontinental ballistic missile 
of Soviet deve lop 


P 9S 


conus 


2, 1956 


Intelligence sources that have accurately charted the 
ment on a 900-mile-range ballistic missile (AW March | 
that the Russians recently made their first flight test firing of a 


aimed at achieving intercontinental range This flight test occurred 


now rr port 
sUnessa le 


prototy yx 


after a series 


of static test firings in which the missile was anchored to the ground while its 
various subsystems were checked 

The Convair Atlas, which is the first U.S. ICBM to reach the prototype stage, ts 
now at the USAF Missile Test Center at Cape Canaveral, Fla, where the first 
flight test firing is scheduled shortly. The Atlas has been fired in static tests at a 
special facility near Convair's San Diego plant where prototype Atlas missile ine 
being built 

I'wo versions of a 1,500-mile intermediate range ballistic missile are also im the 
initial flight testing stage at Cape Canaveral. Both the Douglas Thor developed 
for USAF and the Redstone Jupiter developed for the Army have been test fired 
twice from Cape ¢ anaveral in their experimental deve lopment programs The Soviets 


have been test firing their 900-mile missile for about 1S months 





Blunt Nose Cone Work Detailed 


Washington—Major breakthrough in temperat f th nds of d 
the atmospheric re-entry problem f bah het \ t t 
ballistic moiussile was made h thi | ‘ ; . 1 hi 
wo m the laborators f the National ()y rT . nple. d 
Advisory Committee f Acronaut nanded that t ycaupon 
NACA reported last week than at f ter that would t 
Phe discovery was that a blunt tl 1 " t " 
will reduce heat input and p de in Ot TT t 
herent stability to a mussile re-ent if Lise I 
the earth itmosplhi t a high i 
of speed (AW oe 1956, | Re-Entry Forces 
Since publication of the NACA 4 All t 7 ian 
earch report im 195 the blunt ’ ft th t it of 
has been incorporat din all IRBM and ) it th th itn NH 
ICBM ad ign i : Ile f t 
Recognition f the achievement TEL i ! th tv i wh 
with the award of the NACA Djistin np t t CTO" i 
guished Service Medal to Hl. J mn f that ¢ traiect ' 
Allen, chief of the high-speed | i i st lit | ne th 
division of NACA \m \cronautica tants 
Laboratory at Moffett bield, Calit Ihe NACA t found that af 
The award wa pre ented by NACA ni ‘ t helt vithe IC] 
Chairman James Hf. Doolittle, wh ud falls in th t will withst n 
Allen inalysi ind d yn pest if it it sthap (on tl 
tributed importantly to the olut th if ly hy 
of the re-entr pri blem of lon iz t off 
ballistic mussil t. M r int liat 
1, ’ 
Contrary Concept SE EL ee 
| le ble 1999 a h rep + deca Why Britain Wants 
ned Di i month cn ¢ i 7 2 . 4 
lished a con cept ntra ' that of Missiles? 
urrent missile designe ll of whom Unidentified flying objects sighted 
were working on th the that over the English Channel April 9 
I nde r nose would ; highest po turned out to he two Hewker Hunter 
ble performance fighters from a large flight on a traming 
+ sam hy ip : ay) ‘Ppa exercise, Air Secretary George Ward 1 
upenior to siend nay rom th vealed in London 
tandpoint of havin Wer we _ Royal Air Force Gloster Javelin all 
mvective heat-transt it t] weather fighters were scrambled to inter 
gion of the nov cept them, but were unable to catch the 
At the tim missile design wun Hunters The Hunter, a subsonic air 
por il-like by ippeas - ' At high plane in level flight, is supersonic in a 
peed the thin boundary layer of ais slight dive 
urrounding a pointed nose r ulted in 

















PROPOSED installation of fixed ground fire suppressor kits are on Kaman HOK-1 (top, left) 


Bell 11-13 (left) and Hiller 11-23 (right) 


Iwo kits can be mounted on Cae h 


FLEXIBLE KITS are mounted on Sikorsky 
H-34 (top) and Vertol H-21 (bottom). 


Firepower Pack Designed For Helicopter 


OPERATING gun directors in cockpit provide for sideward, downward turret deflection 


32 


Washington—Detachab) machine 
gun turret and a rocket launcher de 
ined as defensive armament for h 
posed to the mili 
tar CTVICE by the new Missil and 
Ordnance Systems Department of Gen 

il Klectric Co 

lirst of the new units, unveiled her 
it the 13th Annual National Forum of 
the American Helicopter Society 
the N 
efixed ground fire suppression kit. 
Iwo in be carned on a small h 
opter of the Bell 47 ¢t pe, provid 
four 30-cal. machine guns and six 

m, rocket 
e Flexible ground fire suppression 
for larger, transport-typ hehice 
Core in be installed on each 
fusclage providing four 
Wi pons ar hired f 
in be aimed th 


a ti ct 


optci has been pro 


i 


pr 
Quick Installation 
The kit in be installee 
than five 
tool 
They contain no clectr 


minut 


equipment that require 
tonance 

GE. spokesmen said the ( 
intended only for defensir 
One reason for this is th 
Defense Secretary Chark 


onhning Army wiation 


bative air support. The o 
experience of U.S. for 
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wy 
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TWO OTHER flexibk shown on 
Kaman HOK and Sikorsky H-37 twin-engine 


helicopter 


mounts are 


TWO 30-CAL 


hydraulically operated 


flexible kit 


med from co kpit 


machine guns are provided in 600 


lurrets are 


30-cal. machine guns ¢ be carried 


rockets and two 


EIGHT 3.5 in 


fixed kits can be carried on light ypter 
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USAF, Navy Report 
Unexpended Balance 
W ashington— A | 


Griffon I Flies On 
Ramjet Power Alone 


’ ‘ 
Paris ‘ ( ; 


; 


of ammunition 


DO.27 Will Be Offered 


To Commercial Buyers 
Bonn— Ih 


1) t 


a 


fixed kit 


luo 





Cordiner F ights For New Pay Proposal 


By Claude Witze igned to produce positive and long The public has apy 
ting result that advanced we ipon in ‘ 
W ashington Ralph J Cord) pr In a restrained rebuttal of the Ad duce an adequate defense and det 
lent of General Electr o., last ministration iewpoint, Cordiner said rent to war,” Cordine: 
k demanded an end to politic Defense Department has a difficult job not true 
isual’ om national defense in administering an activity that pe nd Advanced we pon 
rdiner declared that the Amencan nearly $40 bilhon a year There ar unless the armed service 
ill support the recommenda nough problems, he said, m con ider to make the investment in buildi 
of hus Defense Advisory Commit if ill the mulita nd economi table force of experienced 
on Professional and Vechmical Con factor killed officers and men that such 
ition once they undeistand§ the On top of this, he added, “the addi iS require 
despite disapproval of the pro tional onfusion of political dema Il am confident that vhen 
th kiscnhower Administra mucry i i luxe that thi ountt issuc ha been brought construct 
Burcau of the Budget 1 hie mnot afford before the publi the vill enthu 
new pa On the ubject of Defense Depart ticall support legisiation that 
to cnt manpower ordiner has mac nnultancousl trengthen the natioi 


t 


ommuttee ha proposed i 
nd manpower structure dé igned 
ctam for the armed services technical ieand-a-half sti out of which ecunt reduce the ost of Na 
per onnel whose tramime is both costl me hi ynmitt recommendatio dctens¢ ave the live f the 


md slow re MmMprove tii ill level of the rl i tramimng ind combat mntrod 


; 


bash of the polity il leader ) hores md retan KITICE one I greater justice into the p vstcem 
both parties to seck this kind of pubh the payroll the armed forces and ultimatel du 
upport, Cordiner declared vould be He told h Armed Forces Da di the number of citizen cquir 

hameful evasion of responsibilit nec, most of it from the militar ( mamtan the national detens« 

Cordimer poke before the cagehth ( ome of the things he has learned Defense Secretary Charles kk. Wil 
mnual National Armed borce Da ibout thew job epting these arguments for the p 
Dinner in Washington | than two @ Re-enlistment rate in th ommon gram, took teps to launch the progra 
ech ifter the Budget Bureau turned kill uch as truck driver cook but his imitial legislati propo il 
down ti plan designed to ive run ) md the armed for har turned down flat by the Budget Bur 
billion a vear and improve US. com more than enough personnel im thi AW May ( p 25 Presumably tl 
but ipabilit ith =the harge that i one that ind cheap to program would add_ to 
ae inflationar tram bout two vears, then result m= su 


Cxpcns¢ fr 

Defense Department's own compro ® Re-enlistment rate among clectron tantial and lasting saving The Dx 

ith the Cordimer recommenda ind other technical skills is only | fense Department did not ask for addi 

forced o t by the Budgct Bu lhe remamimg 57 t out of unifor tional appropriations to meet the c 

ittitude, is a proposal to provide fast as the in to enter privat As chicf of a leading Defense D 

raises of $I] to 1) a month for dustry Iraiming for these skill W partment contractor Cordiner did no 
enlisted men with special skil ind costl hestitate to criticise some trend 


? 


Commenting on this idea, Cordiner © Among junior officers, quit the policies in procurement that he 
told his dinner audience there will be med force ifter finishing their oblhi ire costly and unjustified 
0 mifcant improvements gamed gated tours of dut In kiscal 1955 He singled out thes 


from “bits and pieces of the recom this included 4,001 ots wh rain mention as signs that th 


if 


nended program, or by attempting to ng represented an } tment of § tation to regard the defense bud 
vith , lho is a huge WPA fund which can 


tun utstanding personnel 
hallenge ’ used to make work u xchang 


tcred-down mcentive 
1 hve committe he isserted enti gyi Ol cal ving aheac ot 
tands four-square behind its complete nh quality « en as well ( @ Award of contracts to firm 
irefull nent ( rad ' ‘ rT cd Wea l alls ith 


mced program vinch wa 


General Electric T64 Saetns Mockup 


164 “convertible” gas turbine engine design (AW May 13, p. 26) recently was displayed to American Helicopter Society in form of 


model. Engine, scheduled to be built by General Electric Co. under Navy Bureau of Acronautics contract, will have basic power section 


to which individual units can be added for operation as turboprop or turbojet power plant 
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Widening mankinds horizon by conquering 
WiDdDE OPEN SPACES 


Men of vision, making the unknown | 
civilization. From the great sixteenth century ex 
and people came knowled 1 ryd t CONVAIR-Astronauti 
scientists and engineers have alr eml t 
twentieth century —man 


Knowledge gained from solv 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


CONVAIR A 





The Growing um portance of 


elicit hy... Seg ed.) ifeiS) =) 


As recently as ten years ago it was just becoming 
evident that digital techniques in electronics wer 
destined to create a new and rapidly growing field 
loday, incorporated in electronic computers and 
other equipment, they constitute one of the most sig 
nificant ck velopments in scientific Computation, in 
clectronic data processing for business and industry 
and in electronic control systems for the military. In 
the near future they are expected to become a major 


new factor in industrial process control system 


Ihe digital computer for scientific computation | 
becoming commonplace in research and development 
laboratories. Such machines range from small spi 
cialized units costing a few thousand dollars, to large 
general purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo-Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year 
The digital computer has not only lightened the com 
putation load for scientists and engineers, but has 
made possible many calculations which previously 
were impracticable. Such computers have played a 
major role in the modern systems engineering 


approach to complex problems 


Electronic data processing for business and industry 
is now well under way, based on earlier developments 


in electronic computers. Data processors have much 





e* 





in common with computers, including the utilization 
of digital techniques. In this field, teams of Ramo 
Wooldridge specialists are providing consulting s 

to a variety of clients on the application « 


processing equipment to their problems 


Ihe use of digital techniques in military co 

tems is an accomplished fact. Modern interceptor 
urcraft, for example, use digital fire control system 
A number of Ramo-Wooldridge scientists and eng 
neers have pioneered in this field, and the photograph 
ibove shows a part of an R-W-developed 


digital compute: 


These. then. are some of the aspects of tl 
rowth which is takine place in the field of 
technique Se fists and engineers witl 
in this field are invited to explore openi 


} 


Ramo-Wooldridee ¢ orporation in 


Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 
Communication Systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET LOS ANGELES 45, CALIFORNIA 











Long-Range Interceptor 


W ashington—Air Force announced last 
week that it has awarded a design study 
contract for a long-range interceptor to 
North American Aviation, Inc 

Original design competition for the 
interceptor was begun in 1955, but Air 
Force called a halt to the program when 
it looked as though its Fiscal 1957 re 
search and development funds were 
going to be cut by Congress (AW May 
21, 1956, p. 26) 

A second design competition was in 
wuigurated late last vear. Both North 
American and Northrop were participat 
ing in the first competition before it was 
ordered to a halt 

Stipulated combat radius for the earlier 
interceptor, and presumably for the new 


one, was 1,500 miles 











vhere t i generally out of 

® Award of contracts to failing co 

pani Let u 
irate from dectense 


© Overemphasis on thi oncentrati 


keep politics and 


t defen LISI in lat firms with 


outstanding md d 
Subcontracting usually ts 1 


prin ontract heur 


ipabl 


f technolo 


must be 
r and 
ind te 


( lopm it 


Electra Power Package Tested 


Allison 501D turbine engine and Acroproducts 606 propeller undergo ground testin 
at Allison facility in Indianapolis lest, one of several simulated flight endurance trial 
is equivalent of 1,000-hour commercial airline flight schedule in the Lockheed Electra turbo 
prop. Double exposure was used in photo above to show size and arc of the large, blunt 


tipped propeller blades 


Lockheed Aircraft ¢ orp 


; 
i 


News Digest ) 








Holtoner Gets Transfer 


Washington—Brig. Gen. J. Stanley 
Holtoner, head of USAF’'s Flight Test 
Center, Edwards AFB, Calif 
ary, 1952, will be transferred early next 
month to the Third Air Force in Europe 


since Janu 


where he will serve as deputy com 
mander. Gen. Holtoner will be replaced 
it Edwards by Brig. Gen. Marcus I 

Cooper, now chief of the Air Force 
section of the 


Durkey 


mutual aid program im 
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Douglas Thor IRBM 


Cessna Aircraft Co 
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British nuclear we pon 
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North Central Battles to Escape Subsidy 


By L. L. Doty 


Minneapolis—North Central Airlines 
for an escape from 
ind 


is hinging its hope 
federal 
long-haul route 

I hic North 
base its future on these 
probabl will 
ur 440 
CATTICTI 
tion and better routes 

During the 
Central ha 
local rice 
trafh 
tive ile 


ubsidy on new equipment 
Central to 
factor 

( On 
trengthening of the 


dec On bi 
two 
bring an order for 
md a 


bid for a wider region of opera 


North 


mong all 


pa t two ycal 
held top place 

ill categories of 
ottce 


operating 


urlines im 
vith a program involving 
promotion low 
ost ind a omimuter-type of gh 
densit fleht schedul 

Ihe airline now feels it has su 
full 


’ 1 rey 
cine mad rigid ce 


othe 


will not 


proved that peal yperating 
ilone 
wniers from the prot 
mdustry has faced 


mception ten yea! 


CMON 
lon il CIVICS 
clile 

mn it 


nina the 


ivo 


North Central Formula 


Iles North Central 
e New equipment High 
wcity 1 irc a 


formula 
ost low 
deterring tactor im 
On rvice growth, according to North 
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The J57 is a big bruiser! 8-52 intercontinental heavy bomber, and KC-135 
tanker-transport 
This turbojet engine weighs more than 5.000 - ey 


more than 15,000 pounds of that it takes a vast network of parts suppliers 


pounds cle velops 
thrust, has thousands of part one of the smallest reaching into 27 states to feed us the components 
of which, a fuel nozzle seal, you see here we need to meet our schedules 
But what do these figures really say about the J57 that it takes teamwork on every level to estab 
we build? Do they say it was designed by Pratt & lish and maintain quality volume production 
Whit ,' ad tL f I ted A raft ¢ I al 4 

— eee - —_e — You can see cold statistics don't tell the full story 
Unintentionally they miss this vital point: behind 


that it takes complete cooperation among the 
designer, Air Force, and manufacturer to make cer every completed engine lies a tremendous amount 
tainevery engine meets rigid performance standard of cooperation and skill 


of the latest Au We believe the J57 jet engine is proof we've devel- 


that the J57 is used in some 


borce equipm nt century seri fighter model . oped u“ high degree of both. 


\ 
aes NO ; F 
AIRCRAFT ENGINE DIVISION © FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE «+. CHICAGO 29, ILLINOIS 
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EIGHT new Viscount Aerce Italiane. Four Capital airplanes are part of group of 15 which 
Capital has decided to defer delivery (AW May 13, p. 39). Vickers is seeking other buyers 


Italy to Merge, Demilitarize Airlines 


Rome—Italy’s two top airplanes, LAI responsible for alleg Al operationa boug i hi yep 
nd Alitalia, are to be merged into md administrative hoiency: the f 1 OOO.000 
r rovernment-controlled ind nancial structure « mpany an 


ermment-owned company in military rather than ci im super 7 


boost Italian commercial LAI owner hip ‘ mixed air 
1 competitive position with Itahan Reconstruction Institute, IRI 
rid iricrs i state holding compan 
rrenth the government 1 enterprises with mix 
nsfer supervisory authority private ipital 
{ ration of the nation virline tock. Another 4 
from military to civilian hand A law orld Aurline cmaming 
creating a High Commissioner for Civil wa plit brance alina 
Aviation with the rank of Undersecr manufacturer of pharma 
tary and responsible rectly to th merly a Squibb afhliat 
Prime Minister office , idency of liat, Piaggio and Bastog 
the Council of Minister was drafted Near the time that 
for presentation to Parliament. Civil crashed into Mount 
iation has been controlled by the Italian Alp IWA 
Ministry of Defens« tempted to obtain sto 
Ihe Al-Alitalia merger and the Palma replaced Gi 
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One look and the pilot KNOWS. going. The systems operate entirely 
In a glance he reads actual ground without ground aid or celestial fixes, 
speed and drift angle have proved themselves globally in 

This vital data, never before avail millions of operational miles 
able, is displayed on the flight panel GPL's auto-navigators were de- 
automatically and continuously veloped in conjunction with the Air 

The dials “read” the key unit in Force (WADC). They are the result 


Ground Speed & Drift Angle GPL’'s revolutionary Doppler auto- of GPL’'s harnessing of the Doppler- 


. navigation systems. Other phenom effect to air navigation — an achieve- 
Any Time, Anywhere, Any Weather enal units in these systems tell where ment comparable in magnitude to 


you are and how to get where you're the breaking of the sound barrier. 


““oops! headwinds’”’ 


Spotting a headwind is easier than read- GPL Doppler auto-navigators are bring- 
ing a windsock for military pilots these days. _ing about a revolution in flight. Their bene- 
GPL’s Doppler auto-navigation systems fits will one day soon extend to everyone. 
tell them “Headwind” — and how much — 
the instant one appears, let them seek a more 
favorable wind. 


Because they do, they save precious time 
and fuel — and provide a priceless margin of eee 
safety. 
GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have epened up some unusual research and development opportunities. Send resume to Personne! Manager. 
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ROTOL PROPELLERS 


' ON VICKERS VISCOUNT AIRCRAFT 


ver New Orleans 
sa) 


ROTOL LTD : GLOUCESTER . ENGLAND U.S.A. Representative: Vernon Crudge © Room 150! 630 Fifth Avenue New York 20 | 





Senate Group Allows 
$352 Million for CAA 


Washington—Senate A 
( + ’ | . | 
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Emperor's Constellation 


Haile Selassic I mperor of bethiopia md bethiopian Nirline will share this Lockheed 
Constellation 749. When not in use by the Emperor, private compartment in cabin wil 
be converted to passenger space and the aircraft will be flown on the carri ntermation 
routes between Athens, Cairo and Addis Ababa 


New Jersey Jet Site 
Proposed To Airlines 
New York—! 


} \ { 


_ 
> € We —_ 


tw Ob 
DC-8 Plant Opened 


Dougla Aircraft Co has opened its new $20 million DCS manutacturimg plant it Long 


Beach. Calif. Final assembly building is at left above tructures assembly building idjoin 


| floor space of the two buildings is 1 million sq. ft.; building area cover 
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Correction 


Due to a typographical error in 
listing of airline income and expenses 
bebruars AW Mav 13 p 5] 
m Airlines was shown to have a 
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AIRLINE OBSERVER 


> Civil Aeronautics Administration will place more emphasis upon research 
and development. It has named Lucius W. Burton to a newly created post 
of Planning and Development Director to head the projected research pro 
gram. Burton will work closely with CAA’s Indianapolis Technical Develop 
ment Center in directing research and development activities for air trafh 
control of jet transports, airport aud runway design requirements for civil jet 
use, jet flight operations and acromedical tactors connected with high 


performance aircraft 


>| 


4 quipt 


© Slick Airways will lease 24 R2800-CB engines for its three new DC-OA air 
freighters under a five-year contract with Pioneer Aircraft Leasing Corp., a 
subsidiary of Pacific Airmotive Corp. formed last November, Engines includ 
ing the 12 spares will be delivered to Slick during the next 15 months 


> Chesapeake and Potomac Airways, newly formed helicopter line, will not 
seck a Civil Acronautics Board certificate for scheduled service 
Washington National Airport and Baltimore's Friendship Airport for at 
least another two vears, according to a company spokesman I he company 
plans to operate industrial charter service between the two points with Bell 
47Js to obtain operational experience. It feels that the Board will be mor 
amenable to certificating a fourth helicopter airline after the three now in 
existence in New York, Chicago and Los Angel firimnly 


implanted in the overall air transport system 


In tween 


become mor 


Board 


purbolishe d in orc ! 


> North Central Airlines attorneys will study the Civil Aeronautic: 


Lake Central Airlines Acquisition Case decision when itt 
to determine whether to take it to the U.S. Court of Appeals for the District 
CAB's announcement di approving the propo cd merger wa 
vill bee published later 


of Columbia 
issued in press release form and the final decision 
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Total deception is the special job of ECM .. . Electronic Countermeasures. ECM tells the 
enemy where you're not and what you're not. It fences you from detection, alerts you to 
trouble. It blinds the enemy, shields you. » » ECM plays a disruptive role against all 
aggressive electronic action, smashes its pattern, draws a red herring across its search 
paths. ECM is a sophisticated system of defense designed to protect strategic 
aircraft at minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our national defense becomes impregnable. 
In ECM, ‘the silent warfare of deception,’ LMEE, leading producer of such systems in 


the free world, contributes another special competence to world peace. Write Dept. F, 


Bb a.7 & =F) =j 


MC | er 
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Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS 











Airline Traffic — March, 1957 





Revenve 
Revenue Passenger 
Passengers Miles U. S$. Mail Express Freight 
(000) 


DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans-Worild 
United 
Western 


@eoatrnOe @nwnvan © 


INTERNATIONAL 
American 
Braniff 
Caribbean-Atlantic 
Delta 
Eastern 
National 
Northwest 
Pan American 

Alaska 

Atlantic 

Latin America 

Pacific 
Panagra 
Trans-World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk’ 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans-Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans-Pacific 


CARGO LINES 
Aerovias Sud-Americana 
Fiying Tiger 
Riddie’™*** 
Seaboard-Western 
Slick 


HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


ALASKAN 
Alaska Airlines 
Alaska Coastal 
Cordova 
Ellis 
Pacific-Northern 


"Not Available 
**Number of revenve passenger enplanements. 
** Mail transferred in bulk 
*** Riddle domestic figures only 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 
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SUPER CONSTELLATION load totaling 32,000 Ib. goes aboard night flight at Idlewild 


At right, specially-fitted DC-4 airlifts shee; 


Ocean Cargo Service Gains In First Year 


By Glenn Carrison 195¢ 
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Seasonal Slumps 


‘ 


UNCRATED hiclicopters aboard Super Constellation are consigned to West German Army 
Ihe Bell rotocraft, destined for Dusseldorf, weighed 12,645 Ib. total 
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Margin for Error...None! 


vg mite your final approach At precisely the right instant the Landing 


swnal heer flags you to cut your power and you re aboard! Such skill and 
' | 


precision t indicative of that which is required today in every phrase of the aireraft 


industry. The bearings in modern jet turbines, for instance, must be held to 


curate tolerances mea ured in millionths of an inch That's why the le vling 


jet turbine manufacturers specify Bower aireralt bearings first. The exceptional 


high quality and Herring precision allow Bower be arings to stand vnabye lie vable 


tro boinne speeds and temperature that match the Supersonic sy ceeds of today’s 


jet ureralt with a minimum of lubrication \ hate ver you produce if at uses 


bearings pecnly Bower! Choose from a complete line of tapered stramht and 
lor every field oltr insportation ind industry IDEALLY SUITED TO HIGH-SPEED OPERATION 


journal roller hve iritives 

0 hold their pre 
ire recomme 
BOWER ROLLER BEARING DIVISION i-speed opera 


a ape 


FEDERAL-MOGUL-BOWER BEARINGS, INC e DETROIT 14, MICHIGAN 





MISSILE ENGINEERING 


Human Factors Stressed In Atlas Plant 


By Irving Stone 
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DELIV DLL seals stay rubbery at ~130 F 


Silastic*®, Dow Corning’s silicone rubber, shows little or 
no change in strength, hardness or resilience despite 
prolonged exposure to temperatures ranging from — 130 
to over 500 F. That’s why Silastic provides the ultimate 
Get latest data on Silastic in all-weather sealing efficiency. Silastic extruded parts 
are available in almost any color, size or shape from 
Mail coupon today leading rubber companies. 
. - - ’ 


: Typical Properties of Silastic for Seals 


© Temperature range I 130 to 500 
* Tensile strength, pri 600 to 900 
* Llongation 150 to 300 
®* Tear strength, Ib in 1 to 75 
* Compression set, % 1» 54001 25 te 50 
© Hardness range, Durometer 20 to B80 


* Weather, ozone and corona resistance Excellent 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WRR MSIE 


Niuniiaw DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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PLANT layout: (1) administration; (2) re 


eption; (3) engineering; (4) engineering 


laboratories; (A) computer, data reduction 
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HARTWELL 


® Combined 


; ; 
} 
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it ' 
eHligh flow 


testing ‘] 
® Radiation 
@ Hydraulk 
© Structures 


Research, Engineering and 
Development Services on 
Precision Mechanical 
Devices for aircraft and 
general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development laboratory for 
HARTWELL’S engineering 
staff are “AT YOUR 
SERVICE!” 


Over two decades of 
successful problem-solving 
experience in the fields of 
Flush Latches & Hinges; 
Fittings; Cable Terminals; 
Float Valves & Assemblies. 
HARTWELL'S highly 
developed skills and 
production abilities are 
“AT YOUR SERVICE!” 

If you have a problem in 
one of our fields, or are 
beginning designs, 
HARTWELL TEAMWORK is 
“AT YOUR SERVICE!” 


REQUEST NEW BROCHURE 
DESCRIBING OUR FACILITIES 


~ oe Karur 


AVIATION SUPPLY COMPANY 
9035 Venice Bivd., Los Angeles 34, California 
BRANCH OFFICES; Hackensack, New Jersey 
Wichita, Kansas « Fort Worth, Texas « Seattle, Washington 
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WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER 


PN im ele) 8 lc) YY Me folel mr ot-ta-1-) lel nal t-t-711-3-) 
EM of Tol ¢-To i oh" 1b 4i-1-1 amc -t- la mel M-> 4el-lal-lalet- 


Talo Tam Af - et > dol-lalolialomietiela— 


The finest talents and facilities in the in- 
dustry have earned an outstanding position 
for Douglas in the national missile program. 


You will become part of a team that has contrib- 
uted more to the research, design, development 
and production of missiles than any other group 
in the nation. 
You will work on projects that challenge the 
imagination... that stretch out far into the future 
that let you plan a secure and rewarding career 
with Douglas. Many of these projects have their 
roots in the mid-forties and are still growing 
Close coordination of missile and aircraft work 
provides an interchange of experience and knowl- 
edge among Douglas engineers and scientists. All 
plants are engaged in some phase of this missile 
program...making possible a broad choice of 
locations where you can work and establish living 
conditions suited to your tast« 
for complete information, write: 
E. C. KALIHER, 
MISSILES ENGINEERING PERSONNEL MANAGER, 


DOUGLAS AIRCRAFT COMPANY, BOX 620-M, 
SANTA MONICA, CALIFORNIA 


THIS (8 NIKE HERCULES, 
ao surface-to-air missile 

newly developed out of the 
original Nike system 
started in |\¥Y45 milelteli 
project in the Douglas 
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Aerobee Sets Record 


Navy Aerobee-Hi starts flight to 190-mil 
altitude, a record for single-stage sounding 
rockets. Flight from White Sands Proving 
Ground, N. M. lasted about nine minutes 
reached top speed of 4,900 mph 
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$21 Million For Navaho 
Awarded North American 


North American Aviation ha 
idditional $21 mullion fe r 
al clopm nt w k on A 


SM-64 Navaho intercontincntal 


rently under test in Florida 
‘ ! Mi ile 1 velopm nt I); 
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Valve Talk 


FOR WM. R. WHITTAKER CO., LTD 
BY MARVIN MILES 


Whittaker’s new customer service section is set up with two 


major objectives: To speed up re-work turnaround time, and 
I I 


to reduce re-work totals. By incorporating this section within 


its field engineering division, Whittaker will have also a clear 


record of the life of each and every unit from its production 


to the time the aircraft completes its final journey. 


Jim Myatt, chief service engineer, has his sights set on 85 


percent turnaround within a three-week period, and there's no 


doubt he'll achieve it—that’s the way Jim works. 


Previous to the recent organization of Myatt’s new section, 


customer service was responsible only for the administration 


of re-work contracts and the associated paper work involved, 


The actual work was handled on any one of five regular pro- 


duction lines and thereby became secondary to production 


schedules. 


Under the new setup, customer serv 
ice has its Own spe lized re-work line 


' 


with gate valve, butterfly, and actuator 


technicians, detailes expedites 
inspectors and a supervisor. Complet 
stalistical record re maintained show 
ing the types of re-work handled, anal 
ysis of respon ibility and the cho 
taken to eliminate discrepancies. In the 
case of company responsil lity the 
proper Whittaker d ion is notified 
As you know, there are four general 
types of re work 1. Normal rejection 
for impertectior assembly error 
design discrepany valve that are 


made good at Whittaker expense 


Units damaged by customer test, in 
lation, or handling, wherein the u 
tomer bears the expens Re-work 
required by design or pecifi 


changes which can be charged to either 
Whittaker or the customer, depending 
on the nature of the change 4. Stand 
ard overhaul work 

Considering that Whittaker turns 
out between 120,000 and 140,000 
valves a year, the normal rejection 
figure is exceedingly low. Take the 
1956 record, for example. A total of 
12.223 units went through customer 
service. Of these, 4,180 were put 
through re-work at Whittaker 
expense. Another 5,044 were 
repaired, adjusted or overhauled at 
customer expense, while 2.999 were 
overhauled or modified for the 
USAF at government expense. When 
any question of responsibility arises 
it is Whittaker who assumes the 
expense. 

Right now, one of Myatt's chief con 
cerns is reducing the re-work ascribed 
to “normal rejectior In this endeavor 
his program includes a more stringent 
scrutiny of production assembly, a 
detect and correct at source” poli 





Another fa t which i pong 
through the Tt mi ng proce is the 
tandard overhau work which rey 
ent bout 40 percent of the customer 
ervice act | Thi ludes overhaul 
for both prim rey ors and the Au 
For itt nit maintenance 
cent ! let rhaul and IRAN 

ntract I j il re particu 
l rit h Whittak req / 
to ligut hipy gi is well as over 
haul tim tf ty-day deadline 

Among otl responsibilities of thi 
field eng ‘ m are field 

| { nd publ 


Myatt, Jack Kelty and Frank 
Cockings take care of field service 
with constant visits to military instal 
lations to help iron out problems 
and with attendance at provisioning 
conferences to smooth out the spares 
situation 


Speaking { sj ‘ Whittak " 
one of i ipplier t< k 
it the & pt that has beer 

! minating i ived 
i i ! t pplying needed part 
ink f m rather tha eparatel 
Iterns f } PPH ( oning part 
I kd j t are Ipy } ittom 
illy by tl ipa " i mer 
i letert I i ng req 
ment 


Im the publications field, Whitta 
her supplies the military and the 
primes with maintenance data on 
each item, together with overhaul 
manuals, for which the company is 
paid — material that ix prepared by 
customer service as required, 

Three words sum up customer 
service dedication 
ellicieney.. 


Speed. ° cooperation 
















CEC’s 
MILLISADIC 
data-processing 


SPSLCMS 


OFFICES 
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virion 


Too little data 


too late? 


Design engineers can't wait forever for 
manual data processing—not if their efforts 
must amount to something better than a 
swept-wing Kittyhawk. A proven way to 
get data processed fast and automatically 
is a Consolidated MilliSADIC System, cus- 


tom-tailored to your specific requirements. 


MiliSADIKC 


from either telemetry receivers or tape play- 


accepts commutated input 


back equipment. It provides direct PDM- 
to-digital conversion and frame recognition, 
as well as analog-to-digital conversion. It 
eliminates the need for PDM demodulation 
equipment. Standard MiliSADIC Systems 
can be supplied with outputs in the form 
of punched cards, or digital recordings on 
magnetic tape. For full information contact 
your nearby CEC field office, or write for 
Bulletin CEC 3003-X 13. 


Versatile MIMSADIC Systems rapidly pay for themselves by speeding reliable data reduc- 


single channel, single sample, 


Programming and operation are extremely simple. Operational modes are flexible 


ommutated, comnmutated sweep and external signal. 


cs WV 


o“ 


300 North Sierra Madre Villa, Pasadena, California 


IN PRINCIPAL CITIES THROUGHOUT THE 


WORLD 





Boeing Plans Student 
Engineering Program 
Bocin 


Airplane Co 


us in Seattle for a program 
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rsity enginecring students 


hed drafting work 
freshman vear, en 
ll be hired 


paid nt 


tablishing the 
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wimuitory 


t f Washington build- 


t 6,000 sq. ft. of floor 


De Havilland to Build 
Near Vancouver Airport 

De Havilland Aircraft ot ( inada 
Ltd Toronto, Ont plan to build a 
west coast factory on i 100 icT¢ it 
near Vancouver, British (¢ 
forms part of a long range plan and 
no definite date has been set for thi 
pre ect Ihe land will be close to the 
Vancouver Airport on 
Sea Island It will replace a 
te pure hased some vears ago. which 


olumbia. Thi 


International 
imilar 


has been expropriated by the Canadian 
De partment of Iran port for expansion 
of Vancouver airport runwat De Hav- 
illand also has 


it Edmonton 


1 parts and service office 


Alberta 


B-47 Demonstrates 
LABS Bombing Run 


Stratojet is ¢ ipabl of 
half loop type of ma 
to complete LABS 
Bombing System) run 
demonstration at Eglin 
ipplied with Minn ipoh 
ABS equipment th 
bomber perform d 
tial 
hght bomber 
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million f 
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PIONEERING 18 


Liquid Oxygen Test Stends* 


MAKE SURE WITH 
BENDIX 
OXYGEN EQUIPMENT 
TEST STANDS 


Gue work a to ox’ en upply 


cannot he folervatecd 


equipment 
Nothing can be done 
It’s the thoroughnes 


after takeoll 
and the accu- 
racy of the in pection te t that count 

It is here, at this vital 
test point that Bendix Oxygen 
Equipment Test Stands 


and calibration 


critical 


measure 
surely the accuracy 
ol your oxygen equipment lor 
you who bear the r spon ibility on 
the ground and for the pilot who 
places his trust in you and you 
thorough testing 


Using Bendix test equipment 


OUR BUSINESS 


mal 
the same quality stands that ry 
t the po abilit 
piece of Bend (Oxyveen 


Equip went 
For t 


lato 


rack pecial-purpos 


test quipmet! iown here Built 


compactl i ) oO mstall and 


‘ hool 


operat Ti or er 
8s mmaintaine 


Witt wore both ou an 


your opet itor 


West Coast ¢ 
tne t Soles & e « be 
205 £. 42nd Si ’ ‘ 
Canedion Affiliate, Aviation Electric, Led 
200 Levrention Bivd., Montrea!, Quebec 


New Y 


Pioneer-Central Division 


DAVENPORT, IOWA 





regardiess of SHAPE... 


economical G R A IVI ( x 


(PRODUCTS OF POWDER METALLURGY) 


in the exact form to meet your 
...ready to install! 


Were you to machine the above parts from bar stock, or were you to finish them from rough 
castings or forgings, the cost would be considerable, due to their complex shapes. However, 
these parts—and thousands of others of comparable complexity—are produced economically 
by the GRAMIX process. GRAMIX parts are die-pressed to the exact shape desired, with 
tolerances as close as .0005", then sintered. Further machining is seldom necessary, 
though we often perform a coining operation to give the part a burnished, work-hardened 
surface. GRAMIX parts can be impregnated with various high-grade oils to furnish self-lubrication 
at wear surfaces. Alloys available include an extensive variety of brass, bronze, and ferrous 
types, and our manufacturing process allows us to accurately control the density of 
GRAMIX parts, assuring a uniform structure. There is probably a component in your 
product that could be improved with GRAmix sintered metal parts... 

Have you given it consideration ? 


THE UNITED STATES 


GRAPHITAR® carson-crapuitt +» GRAMIX” sinterco mera parts © MEXICAN” crapuite prooucrs +» USG™ prusnes 
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machine parts can be made 


design requirements... 


[ 


ENGINEERING BULLETIN No. 19 


Product engineers specifying materials will find a wealth of design 
G a A M | X information in this Gramix Machine Parts Bulletin. This material is 
; presented in such concise form that questions are quickly and easily answered, 
M 4 C H I N E A simple chart indicates which alloys—ferrous and non-ferrous—are 
P A R T 5 suitable for different operating requirements. Working sketches show the 
PRODUCTS OF POWDER various design possibilities—radii, helical teeth, dead-end holes, 
Strvaccoser flanges, multiple shoulders—and how they can be utilized to best advantage, 
Physical properties are presented, and metallography discussed. In all, 
you'll find Bulletin 19 an ideally simplified guide to a 
complex subject ... write now for your copy. 


tet of fe staerit Geare 


ce 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 5, MICHIGAN 
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y Vil delet Mw mile ii 
intercontinental 
guided missile... 


U. S. Airforce Snark SM-6G2 

I fe] ag.) ie) 
ad A ed 
ie] & 


faalt-+-JiL 
Tale lial -# 


ToTaliivelak 


ASSOCIATES, INC. 


GENERAL LABORATORY 
) New York 


Norwich ( p | p 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 
WEST COAST SALES & SERVICE, 3903 Worner Blvd. Burbank, Colif, Victoria 94390 
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RCAF Pilots Train 
for Comet Release 


madian Ai I 
Hatheld, king! 
three month traimineg irs 
lland Comet jet aircraft 
ummer 70 RCAI pers nnel 
the Comet trainin 


Al ha tu 


Roval ¢ 


Thine pilot to 
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ACT 


The Ré 


MiG-19s Added to 
East Zone Air Force 
Bonn—last German 


tel 
proximate! 
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quipped 


rg hte 


North American Options 


12.600 Acres In Nevada 


North Am n A tion, In 
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Medium-Class Copter 
Developed by Russia 


Bonn—C 


° Engine 

e kkmpty weight—| 

e Gross weight— 

e Maximum speed 
] 


vo | 
® Range—2!14 mi 
@ Service ceiling—|! 
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... fired by an atmosphere of enthusiasm and progress, is reflected in the all-new 
B-58—latest achievement of the team of engineers and scientists at CONVAIR- 
FORT WORTH, America’s first supersonic bomber, and another “first from 
Convair. But for the scientist and the engineer at CONVAIR- FORT WORTH, still 
newer and more stimulating projects await his imagination and ingenuity in the 
nearly half-a-hundred Air Force contracts now on hand. He feels confident of success 
for there is a wealth of talent to complement his efforts, and no lack of technical 
facilities to expedite his work 


And there is more, for his family enjoys a mild climate year ‘round, c ona 
facilities, modern metropolitan educational and cultural benefits. The cost of ‘ ow, and 


there’s no state sales or income tax, which means his money goes further that's important, to 


You're invited to investigate the opportunity awaiting you at CONVAIR-FORT WORTH 


Your inquiry is confidential, of course 


TODAY... write, wire or telephone PErshing 8-7311 
MR. H. A. BODLEY 


Engineering Personnel Dept ¢ 


CONVAIR-FORT WORTH, TEXAS 


CON VAIR 


oy FORT WORTH GD 


CONVAIR—A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Vertijet Takes Off 


Ryan's X-13 Vertijet test flight (AW May 13, p. 29) begins from raised 
trailer bed (left Ixperimental plane disengages its hook trom cabk 
moves away on vertical exhaust of its Rolls-Royce Avon engine ibowe 

rotates away trom trailer (above, right), climbs and starts conversion t 


level flight (below, right). For picture of design team, see next page 


VERTIJET’S NOSE appears in closeup above with plane hooked on and trailer bed 


lowered to horizontal position after landing. Ground service trailer is used for 





takeoff and landing, ground mobility. Note test boom vanes 
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*The first successful interception 
of an aircraft by a guided missile 
was achieved by the Lark— equipped 
with a Raytheon guidance system. 


Today Raytheon is the prime 
contractor for the Navy’s Sparrow III 
and the Army’s Hawk missiles. 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 
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X-13 ENGINEERS include (left to right) 


military relations; William ‘1 


proy ct enginect! 


Reactors Developed 


By North American 


I rch reactor has been 
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Britain Presents lrag 
With Five Hunter Jets 


Baghdad—Britain | ) t 
Aral tner m the Baghdac 
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TACHOMETER CALIBRATOR 





and Electronic Counter 
MODEL ST-901 


@ Electronically controlled driving 
speed infinitely adjustable from 0 
te above 5000 rpm 

@ Continuous speed indicetion within 
1 rpm, plus power line frequency 
error. 

@ 4-digit electronic counter for external 
counting of rates up te 50,000 per 
second. 

@ External speed pick-up for general 
test use. 

@ Push-button speed selection for 
rapid production testing. 


@ Priced at $1175.00. 


PRODUCTS CO. 


1086 Goffle Rd., Hawthorne, N. J. 












General Electric 
_ Offers a Complete Line 
of Instruments for 


Business 
Commercial 
Military 


ELECTRICAL QUANTITY 


. tmeters 


Aviation 


eters 


y Meters 





seque e ind sfors 
ters 
Avto-parallel Systems Testers 


inst ent Transformers 






ENGINE INSTRUMENTS 


Tact neter Generators 
Tachometer Indicators 

Engine Performance Indicators 
Advanced Engine Instrumentation 


POSITION 
Transmifters 


Indicators 


FUEL FLOW 


In-flight Refueling Systems 


Engine Rate-of-flow Systems 


Summation Systems 
Totalizing Systems 
Cruise ner Systems 


Afterburner Systems 


Center-of-gravity Systems 


GUIDANCE EQUIPMENT 
Directional Compass Systems 
Remote Compass Transmitters 


Stable Platforms 


. ( 
pingle-axis Gyros 
Accelerometers < 
fe 
LIQUID QUANTITY 
Fioat Gages - 
Indicators 
: 
" 
TEMPERATURE EQUIPMENT t 
< P “ 
»ervo-indication Systems 
Thermocouples 
Thermocouple Harnesses . 
Thermocouple Assemblies 
Thermisters i 
> 
COMPONENTS j 
Position Elements 
Speed Elements m 
Servo Motors 
Gyro Motors 
For further information on any of the 
complete line of Genera Electric 
aircratt netruments contact your 
¥ neorest GE Apperatus Sales Office 
or write Sectior 586 9A Genera 
Electric ompany, Schenectady 5, N.Y 
f- 


GENERAL @@ ELECTRIC 
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TESTING 


You will never know if you are getting 
the most for your testing dollar until you 
find out what it can buy at Wyle 

Wyle facilities are ever changing and 
expanding to keep pace with advancing 
missile and aircraft designs. While facil 
ities are but one measure of a testing 
organization, they can provide a salient 
key to its character 

Mail the coupon below for the latest 
edition of WYLE “FACILITIES” It will 
reveal why vendors and contractors 
throughout the country come to Wyle 
for their Performance & Environmental 
Testing for Qualification, Reliability, or 


Development 


c 


faciliti 


tear off & attach to your company letterhead 


WYLE LABORATORIES 


El Segundo, Calif. Eastgate 2-1763 
| would like a copy of the new Wyle “Facilities” 


name 


position 


Atar P2 In Flight 


Pilot takes Flying Atar P2 off ground under its own power. The Snecma craft soon will be 
flown away from its gantry and without ropes, which are used above only for safety. P2 


eventually will be converted into coleopter, designated C-450 lip-up seat for pilot has 


been installed; annular wing will be added 


Paris Show to Include 
-104, KC-135 Flights 


Paris—| 
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i's haid in World Aviation 
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Marconi’s began research in air-to-ground 
radio in 1906. When World War 1 brok 
out their first airborne set was in production, 
Its range exceeded the range of the aircraft 
carrying it and the range of all subsequent 
Marconi air communication equipment has 
kept step with the increase in aircrall ranges 


By 1920 Marconi’s were engineering airport 





radio systems and incorporated direction 
finding in them in 1929. They demonstr 
radar’ principles in 1932. By 1938 the 
combined auto pilots with ADI Ihe air 
defence of much of the tree world today relies 
on Marconi radio and radar equipment. For 
civil aviation they are providing complet 
am ae s ss i mimaturised airborne radio stations and radio 
The Lifeline of Communication navigational aids for many of the world’s most 
advanced aircralt as well as engineering 
integrated radio Communications, beacor 
navigauional aids and radar systems flor 
of the world’s busiest airport Marcon 
foresight and enterpr backed by 
unsurpassed expenen i ers 
ol ali Who operate t 


oO! the pr nt or f 





ELECTRONICS FOR AVIATION 











Systems engineering—38th parallel style 


Here's the challenge we received from the 
Korean Civil Assistance Command and the U. S. 
Army Signal Corps: 

Build a telephone communications system to 
their specifications that will function over moun- 
tainous terrain, Cost to be within reasonable 
limits... upkeep minimum ... equipments com- 
patible with the experience and background of 
the population, 


The answer is the system now being installed 
in South Korea. 

Manually operated telephones, central offices 
and PBX switchboards, suited to a civilian popu- 
lation unfamiliar with dial methods. 

Wire lines for basic country-wide linkage, 
augmented with many channels of Carrier, wher- 
ever estimated traffic warrants it. 


And—delivery on schedule, 


STROMBERC-CARLSON COMPANY 


~ Orviesbiown or c 


ene€Rat Ovnwnawics CORPORATION 


General Offices and Factories at Rochester, W. Y.—West Coast plants at San Diege and Los Angeles, Calif. 














Turbomotor Describes Light Engine Bid 
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wineer Norman ¢ Whit 
nterested in any turbojet o1 
ip to 7,500 Ib. thrust o1 hp. . 
Ihe 2,000 Ib. thrust turbo- TURBOMOTOR sketch of proposed lightweight supersonic turbojet 
before the SAF is but geometry has been added by Aviation Week. Obvious features are large hub compressor 


of small engines which simple monocoque shell, and mechanically driven 


Probable internal flow 


fuel and oil pumping systems below 
air impingement starter is shown, it is possible that the 
vill develop are aimed bullet nose is not used for an electric starting motor 


nee ce requir 


onsidered. The actual compressor Case Since a turbine 


and is actually rotating with the com 
pressor and cantilevered off a bearing in the mid-frame aft of the compressor 


explained that tl ct benefit 
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But 
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“It stands to reason, Jim... 
the safest engine is a clean engine... 
and there’s no cleaner engine 

than a Gulf-lubricated engine!” 





Use new Gulfpride Aviation Oil 
Series D,the detergent oil, or Gulf 
Aircraft Engine Oil, the straight 
mineral oil. Either way, you'll be 
keeping your engine clean, and 
playing it safe. 

Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean 


‘That means increased periods between 
engine overhauls, because of less wear and 


tear on engine parts 


AVIATION PRODUCTS 





Gulf Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
1), the detergent oil. 

Gulfpride Aviation Oil—Series D. Deter- 
gent Onl for greatest possible cleanliness in 
radial, inlineand horizontally opposed engines 
Gulf Aircraft Engine Oil Straight Mineral 


(il that minimizes sludge and oil inlet screen 


deposits, keeping your engine clean and safe, 


*arvoa peooet’’ 
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actuation and control 
of wing flaps, landing 
skid shock 
struts, locking units, 


gear, tail 
compartment doors, 
pressurized reservoirs, 
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PRECISION HYDRAULIC 


CYLINDERS 
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he re ore 
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le ad ng 


military, commercial and civilian 
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y 
Weatherhead 
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Official Photo U. S$. Novy 


unique dual-role radar guidance 


system by eeUeds 


Developed for U.S. Navy Bureau of Ordnance 


Twin Terrier Missile Launchers, shown in this official Navy photo on the 
after-deck of the USS Gyatt, give the world’s first guided missile 


destroyer an atomic-age weapor ystem equal in range, accuracy 


, 
and striking power to that usually associated with a 45,000-ton ship helps Navy Ss 
. . . 7 
first guided missile 
Ke y to this successful installation of the supersoni Terrier system 
in the close quarters of a destroyer is the unique new Reeves combined destroyer pack a 


automatic missile radar guidance and fire control system, developed 


. , 
out of Reeves’ experience with previous successful Terrier installation battleship Ss wallop 


‘firsts’ in the cruiser USS Boston and in the battlest ip US S Miss Ssippi 


While serving the dual role of automatic radar tracking and guidance 

for the Terriers, as well as fire control for the destroyer’s 3” and 5” guns, 
this new Reeves system is compact (as shown by inset 

photo above), has great range and precision, and is capable of 


self monitoring It re quires few operating personne | 


Here is yet another example of Reeves’ close and highly s 
association with the U.S. Navy and other branches of the Armed 


in many of the military electronics projects that have 





or will be recorded as dramatic “‘firsts’’ in their fields. Reeves 
engineering and unique precision manufacturing 
are spec ifically geare d to this pioneering 
RESEARCH and DEVELOPMENT ENGINEERS find a rewarding career in Reeves’ expanding program 


in the helds of guidance, radar, automation, and jters. Positions available now at al! levels. Write to 
Engineering, Personnel Dept., Reeves Instrument Corp., Roosevelt Field, Garden City, Long Island, New York 


REEVES INSTRUMENT CORPORATION 
A subsidiary of Dynamics Corporation of America 3RVS7A 
215 East 9Oist Street, New York 28, New York 
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Is Discussed at Symposium 


By 


Detroit, 
nine fuel 


Robert Cushman 


Mich.—How 


mtrol 


stically e1 
must be test 


re ali 
system 
i turb 


before shipment was argued at 


Engine Symposium here sponsor 
Ine 

ially the 
whether it is necessat 

close 

in the A‘ 


t tand, o1 vhether m 


ontrover 


d-loop en 


$ 100.000 


rate compl te 


mulation, a 


rward open-loop S50_00F 


t stands are still 


testing 


ice qu ite fo 


Product 
in develeping m 


ntrol tem 


Controller Drive 
Ihe Vickers fuel contro 
the fuel 
driving the ¢ 
peed hydraulic tran 
would be driven off 
pad 
transmission 
tion of 
fucl uutput 


cngine Con rned 


} 
controtict 


mine by mtroller 
ible 

ust as it 

! ICC or 


hy di rulic 


peed 
rolled as a fun the effect 
ntrolles 
mn the 
tand thes b 
ler fuel flow 


to control the output 


doe McAst 


uutput 


Mismission pu 1] 


I 
n the fuel flow gn 
li pulp 
; nt ' } 
t present th 
of the ct clrigili 
rators 


the 


] y 
tha iUy 


tf th 


ind 
heart 
varied to 
of the part 
mtroller 
cnt 


the 


the pre 


Na 


des of 
Vicker 
In d 


midin 


nam 


ind con 
the ¢ t 


ic on i 
tate 


itional 

ic ft ‘ j t 
' 

tand 

pical d 

ild throttle bur 


to militar 


tead 


nami 


AVIATION WEEK, May 20, 1957 


controller 


the tter wheth 


imulated 


note on x-v pl 


pecih if! l 
indicate 
if wa 


hedul 


within 
ould 


vhen 


wheth 


instal 


thr 
ithout bringin 


too close to 


those 


Stamford, Conn 


Ing 
W 
idds 
rd 


mad by Consolidated Diesel, 
ind Greer Hydrauli 

Jamaica N. ¥ 
hat the Vicker 
to the 
ng to what degre 
the ontroller wall 


it ha 


closed-loop de 
controller check-out is 
mad for 
interact 
veled off at the 
thi 


Silver Jubilee Newsreel 


by JACK PATTON 





SIGNALS 


s ats 


sy 


‘ny 
1940 


AND 


IO BUY 





(OK MEN... LET 


GET 
HT =~ 


ii | 


EX aaa R HARLAN RAY 
JOINED GEO. W. JALON 
WINSTON CASI 
CONTROL 


THOSE 


EBERRY 


cht 


ST AIRMO 


SOUTHWE 


eae JA NT] iT 
MLA bes 


THAT SAME YEAR 
J IBECAM iTS PRE: 


CK Ik 
i Me NAME 
SENT ONE 














(SON, SWAP THAT CAvUSE) V/ILI 


FOR A FLYING MACH NE } ONE THING 
Y= \'@) 
9 fy (HY) 4 


gy 
— 





FOR A R 


DAV 
tem 


IN PRE-Wiv II DAYS. BUSINESS 
PLANES REALLY BECAME POPULAR 








GUARANTEE | | 


tQl?e 


jj HAG 


F At 
yr PA 


{ 


SAC MADE A GAS TANK SEAT 
RACER 


TAN 


TS BUILT FoR 
RANGE 
COMFORT / 


So 
‘vo-” 
tid 


ARLENE 








Good ideas long have characterized 
Southwest Airmotive and those with 
whom it deals. Guiberson Corp's 
radial Diesel engine powered this 
Gull Wing Stinson in pre-WW Il ex 
per:mental flights throughout the 
Western Hemisphere 


Winston Castieberry s tist 

are for customers and tor the ‘ rafts 

men who, since the "30's, have work 
» closely with hum in hus role as 

owner and service boss. Here 

he presents an anniversary gift to 

Hunter Lous Beimer, Engine Div 

seon chief 


Southwest 


A QUARTER CENTURY 


1932 or ueaversur 1957 


Sivistions 
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RAmMEAS CITY, 


Airmotive Co. 
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q Look to the Sky 


Military, commercial and private aircraft show the shape of 


progress of a flying America. How many of these planes can 


you identify from this partial listing of Camloc users? Clue: 


They all have one thing in common...Camloc fastening devices. 
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To know your country's aircraft best, fly them! 
America's ait crm needs more young men as 
pilots and technicians to keep our first line 
of defense ever strong, ever alert 
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America’s aircraft manufacturers 
are doing much to preserve 

this country’s freedom and further 
its progress with rapid and 
constant aeronautical achieve- 
ments. Camloc is proud to 

be a supplier to this pace-setting 
industry... proud that its 
fastening devices are on the 
planes that America flies. 
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<<" Q m LO C | | FJ-4Bs Delivered for Test 


below), were delivered 


First two FJ-4Bs, which are equipped with new type speed brake 
for test. New Fury carries auxiliary stores 


22 SPRING VALLEY RD. 
PARAMUS, NEW JERSEY to Naval Air Test Center, Patuxent River, Mid 
LOS ANGELES + FORT WORTH bombs, has stability improvements for low altitude us 


AVIATION WEEK, May 20, 1957 





Charts Offer “First Pass” Design Check 


Used as an aid in the preliminary design of aircraft at Con- 
vair (ht. Worth) Division of General Dynamics Corp, this 
manual provides a short-cut method. It reduces the time and 
effort required to analyze large numbers of new designs before 
detailed comparisons are made of the more promising con- 
hyurations 

Sherman V. Brunk, author of this manual, has over 17 
years experience as an aeronautical engineer, the last five years 
in preliminary design, Mr. Brunk prepared this handbook in 
the course of his normal work 

Publication of this manual by Aviarton Week has a double 
purpose: to allow engineers engaged in similar work to com- 
pare their methods with those used elsewhere and to provide 
basic information for the further education of those in the 
aircraft) industry who are unfamiliar with this particular 
design phase 

This information concerning aircraft will be followed shortly 
by an article on missile design by Prof. K. D. Wood of the 
University of Colorado. This article is the latest of Prof 
Wood's extensive aeronautical writings. It will present the 
data necessary for predicting the performance of a winged 


By Sherman V. Brunk 


Viany enyvinects for thei own tse have in the past 
made graphs which are similar, in part on whole, to those 
contained in this handbook The gt iphs with all the vari 
ables concerned for a “first and second pass” evaluation 

i desivn are put together for the handy use of the en- 
ginee! 

This handbook is not intended to replace the classical 
tools of the aerodynamicist: however, it is intended to give 
the preliminary design engineer a pictorial view of the 
trades and advantages to be obtained by variations of the 
factors involves 


knowled f of 


ire ¢ ential b ollowin is a 


bor evaluation of an sirplane it workin 
the aerodynamic formula 
list of the formulas used in’ the raphs and others that 


must be used 
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Terms: 
Total airplane wetted area in ft.* 
Coeflicient of drag 
Coeflicient of lift 
Coeflicient of friction 
Drag in pounds 
Span efficiency 
Dynamic pressure in lbs. per ft.* 
Mach No velocity divided by speed of sound 
Velocity in knots 
Wing area square feet 
Phrust in pounds 
Pressure in Ib. /ft.? 
‘ Density in slugs /ft 
Wao Gross wt. full up 
We Gross wt. minus fuel 
SF Specific fuel consumption (Ib. fuel /Ib. thrust /hr 
AR Aspect ratio 
This handbook consists of six charts, which were devel 
ope d over a period of several years as a means of obtaining 
quick evaluation of an existing design, or for better “first 


pass’ original designs. 


Chart Explanation 

Chart | shows the general relationship of total airplane 
wetted areas to the wing area It is most useful at the 
preliminary stave of an airplane conception, One should 
exercise care to be conservative because the airplane in 
particular can be either to the right or left of the section 
denoted as to type depending upon its own characteristics 
As an example the Comet airliner could be expected to 
fall well within the conventional bracket. whereas the b-4; 
will fall farther to the right of the guide lines because of 


the externally mounted engines even though it do 


have a large transport-ty pe fuselage 
Chart I] shows variables and is useful in selecti: 
aspect ratio desired for a particular design functior 


hart is useful both for subsonic and supersonic « 

ons When using this chart for supersonic ¢ ileulations 
nter at the proper K’ - 
heet as shown in the example The (4 

from Chart I usi (Aw and (Sw.) The (¢ 
but wall u 


factor and proceed 


will var of airplane, finish, ete 
fall between 0.0040 or 0.0027 Most high speed aircralt 
nowadavs will be around 0.0033 or 0.0034 The co 


used today and readily attainahl 


with ty pe 


pan efheiency 
From this information the horizontal projection 
factor, or aspect ratio, and span efficiency to the 
intersection of (Cy, ives (L/D max.) and ¢ 
This will give the airplane capabilities, for the variab 
elected, provided the power is available Another 
looking at it would be to say, that since the airplane 
probably he operating al something less than maximu 
thi procedure rives a measure of growth potential 
Chart III actually consists of two formulas superimpose d 
upon the same base lin The first (M lA, pV ha 
been set up to give altitude, Mach number and dynami 


pressure The second (5 ( ia ) will give dy 


namic pressure, wing loading, and coefficient of lift 
chart is especially useful for a number of reasons: it 
prive altitude capabilities wing loading capabilities 
actual Cy, at given conditions, and the dynamic pres 
at which the airplane is operating. Perhaps the gr 
use is the pictorial value of the trades which can be 
and evaluated on the spot. 

To use the chart enter on the left at Mach number s« 
lected and proceed to the right across the chart until you 
intersect the desired altitude Thence, proceed downward 
along a constant dynamic pressure until intersecting the 


horizontal line representing the desired wing loading At 
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WING AREA SQ. FT. 





TOTAL 


this intersection then read the actual operating C, of the 
aircraft for steady state flight. 


Wing Loading 

As an example, suppose we have an airplane capable of 
Mach 2 flight with a (C, for L/D max.) 0.20 and we 
are to fly at 60,000, 70,000, and 80,000 ft It is then 
desired to know what wing loading the airplane could 
carry under these conditions. From the chart we find 
that the wing loading capabilities are 80, 52, and 33.5 Ib 
sq ft respectively. 

When a split mission airplane is to be designed, this 
chart is very useful in matching the airplane capabilities 
(i.e., subsonic to supersonic load carrying capabilities) 
When the engine selection is to be made, the thrust re 
quirements can be found by using {1 D Cototar (q) 
(Sw)|. This would result in a matched airplane 

These charts are by no means a panacea. However, they 
will enable the designer to come much closer on the first 
try to the airplane design desired, thereby reducing the 
work in the preliminary design and performance groups. 


Summation 
Chart IV is to give a pictorial summation to the designer 
of the effects of dynamic pressure, lift/drag, total airplane 
wetted area, and the coefhicient of friction on the load 
irrying capabilities of the airplane. This chart can be 
used to give indications of the size aircraft required to 


vive the desired characteristics For example assurne 
q) 240), and a weight of 250,000 Ib. at an (L/D) 
maximum of 8.6 From the chart we would get a reading 
f 120 (2AwC ye) If we assume 0.0034 for the 


(Core) and solve for (Ay), we will find that (A,) 
17,680 sq. ft. 
from Chart I. we obtain a wing area ol approximately 
1,200 ft.- 
tion which will give (Cpmy,) 


If this were to be a conventional type plane 


Calculate (Cy,,.;.) by using the above informa 
0.0143. From Chart Il 
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0.245) and an aspect ratio 


we find (C,) for (L/D max 
cf 1.57 by assuming a span elheiency of 0.80, Of course 
this would be a very poor design but is used here for il 
lustration purposes, hange the above conditions to read 
il D max 15), holding the rest constant and you will 


vet the following 


(1) S 200 ft { 10.300 
2) ¢ 0o140 
3) ¢ for LL/ Dune spproximately 0.42 


1) Aspect Ratio approximately 5.0 


All this would correspond with an altitude of approxi 
mately 33.000 ft. with speed of Mach 0.80 From Chart 
Il] it can be seen that for a speed of Mach 0.80. if a higher 
altitude is desired, a lower {q) must be utilized with a 
slightly higher (Cy) and a consequent increase in (L/D) 
and aspect ratio 

Chart V provides quick access to the log ratio of the 
weight full up to the weight minus fuel 


} 
Chart VI is the classic range formula (Htanw Ke 


Wo 
Lab) In ve) and is especially useful for showing the 


WW 
trades in (L/D) and (1n “4 ) ratios for a constant 


range. 

lo use the range charts, enter the top chart at the velo 
ity and come across until intersecting the SFC line corres 
elected 


ponding to the conditions Proceed down the 


(V/SEC) line into the middle chart to the [L/D (actual) 
intersection This gives a range constant on a diagonal 
line knter lower chart on the same range constant until 


“ 
intersection of the horizontal projection of the (1. 4 ) 


ratio, then read the range at the ha « 





New fittings speed installation 
of aircraft plumbing lines 
Dunbar Kapple SWIVEL FITTINGS can be adjusted a full 360° 


Here's a new idea in fittings that speeds installa 


tions of hydraulic, fuel, air, and refrigerant lines 
in aircraft. And it's often the only good answer for 
tight spots where ordinary fittings are difficult, if not 
impossible, to install correctly on rigid tube lines 
It's anew Dunbar Kapple line of swivel and align 

j 


ment fittings that can rotate a full 360 


SPEED HOOK-UPS Fittings can be aligned after one end SPECIFICATIONS~— Swivel and alignme 
hus been tightly fastened in a pre 13A requirement Available in 


implifies making tight connecti perly plate 
t 


ELIMINATE TORQUE, LEAKAGE 
while under pre ure without leaki 
maintain alignment as piping ¢ 


vent eakage due to strained ce 


pip 
FIT IN TIGHT SPOTS —- Smaller env ENGINEERING CATALOG 


permits wider choice in lo of fit AVAILABLE. WRITE: 


DUNBAR KAPPLE, INC. 


100-5 Island Avenue - Batavia, Illinois 





MAKERS OF SWIVEL FITTINGS, FLEXIBLE METAL DUCTING, FLEXIBLE METAL HOSE, AND RIGID METAL LINES FOR AIRCRAFT USE 
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ROUND THE CLOCK... 
THROUGHOUT THE YEAR 
THERE’S ACTION AT LOCKHEED IN GEORGIA 


Actién! Progress! Exciting new projects such as our new multimillion 
dollar nuclear facility make up the strong tide of vigorous living at 
work and play here in the engineering, science, and aircraft manu 
facturing center of the South. 


Here is a place to dig in where there's still career room! 


Qualified Engineers and Scientists interested in becoming associated 
with this progressive organization are invited to inquire for further 
information or persona! interview. 


LOCKHEED AIRCRAFT CORPORATION, Dept. 520 AVW 
761 Peachtree Street, N.E., Atlanta, Georgia 


Write for interesting brochure on engineering opportunities. 


e 





Answers to the Toughest Problems 
in Jet Aircraft Cooling... 


LIGHTWEIGHT...THINWALL | 


STEWART-WARNER 
HEAT EXCHANGERS 


Stewart-Warner’s unexcelled experience can be used to meet your heat transfer needs! 


Air-to-air Model 961-A— designed for the 
Hamilton Standard refrigeration system 
used on Chance-Vought F8U-] “Crusader” 


Ram and blower heat exchangers—designed 
for Stratos refrigeration system used on 


Boeing B 52 


Air-to-air Model 994-A — designed for North 


Oil-to-fuel Model 983-A, stainless steel 
American's F-100 ‘Super Sabre” 


tube bundle—designed for Lockheed 
C-130 “Hercules” 


The South Wind Division of Stewart-Warner pioneered the ieiit 
development of heat exchange equipment for heating modern 

aircraft. Now South Wind is the leading producer of heat ex- 

changers for cooling. Lightweight thinwall units in both stainless Wm AAnER 

steel and aluminum -—either air-to-air, air-to-liquid, or air-to- 

evaporating-liquid—are being designed and fabricated for a wide South Mind 
range of new and important uses. If you have a heat transfer me 8 rae ore 

problem, South Wind engineers can help you solve it. No obliga- | 
tion. Write to South Wind Division, Stewart-Warner Corpora- 


tion, Indianapolis 7, Indiana. 
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Flexible Shafts 


Eliminate 


Unnecessary 


Parts 





One manufacturer used flexible shafts to re- flexible shafts are solving in every industry 
place 35 parts in a Hydraulic Power System today. Can S.S, White flexible shafts help im- 
cut costs by 90%. Four flexible shafts re- prove your product? Perhaps make it lighter 


placed a 35-part remote-control system... jp weight . . . cut production costs . . . elimi- 
simplified design . . . made assembly easier 


eliminated alignment problems . . . im- 
proved performance! If you'd like to know more about flexible 
This is only one of hundreds of remote con- shafts, the advice of our engineers costs you 
trol and power drive problems these quality nothing. Just write to 


nate unnecessary parts? 


S. S. White industria! Division, Dept. y, 10 East 40th Street, New York 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


Useful data on how to select 
and apply flexible shafts! 
Write for Bulletin 5601. 


IN FLEXIBLE SHAFTS 
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itis w ethi to you. 

‘ ‘Teduce connecter weight dras- 

a s¢ miniature aluminum connectors are for com- 

~ pact electronic equipment and aircraft use. Contacts are 
size 20 heavily gold-plated, featuring machined closed 
entry sockets, Choice of quick disconnect coupling between 
a modified double stub thread or 3 point bayonet lock. 
Provisions for grommet sealing, potting, cable sealing 
conduit applications. 


5 ga iad 
7 & a 


“Pygmy” Connectors weigh less, take up less space 
" than Standard AN Connectors. Think of the advantages! 


Available in a wide variety of shell styles and insert ar 
rangements. Shell sizes range from %,” 1.D. to 1%” I.D. 
and incorporate from 1 to 55 contacts. Write Dept. PC 


for descriptive literature on this dramatic improvement in 
onet Aviation Electronics. 


AVNET EASTERN SALES, 36. MOORE ST., NEW YORK 13, M. ¥. BEEKMAN 3.5780 (AVNET ELECTRONIC SUPPLY (O., INC) 
AVNET WESTERN SALES, / 8966 WATIOWAL BLVD., LOS ANGELES 34, CAL. TEXAS 0.7950, VERMONT 7-146) (AVNET CORPORATION) 
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Fast starting capability of a turbostarter 
for a 525 \b-ft* moment of inertia jet 


engine is shown by this performance curve. 


fhectrcat Source 








Cock pt Switch 





fuel-air turbostarter for 
inch diameter and 12 


out speed i £4900 rpm is re 


46 Pound Turbostarter Gives High Thrust 
Engines 25 Second, Push Button Starts 


Logistical support simplified E a , “- mnas aes Ma 


The turbostarter 


JP-4 fuel from tl urcraf nks at — oe oe ee ee oe ee ee oe ee oe od 


General Electric Company 
Section A231-13 
Schenectady 5, N. Y. 


raft's air bottle 
‘ charging on the gr 
Small, light, yet powerful , ; . . hee 
ee advantage of few m« Pp com Please send me bulletin GEA-6480, con- 
Small size nd a high power-to-weight bined with precision n if ir taining detailed information on the General 
ratio makes the General Electric fuel-au reduce wW r, tl y minimizing lain- Electric Fuel Air Sterter 


immediate project reference only 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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A SPECIAL BREED OF CAT... 


are the aircraft parts of today 


...and the divisions of H & B American Machine Co., - Convair F-102-A 
Inc. offer you the specialized skills and equipment , xx ~ 


needed to produce these parts on schedule LZ, : 
VSg 


; ; $99. 
and of the highest quality. ° 


~ 


ONS TO 


At left: 
West Coast Division 
Aircraft Parts 


10117-21 Jefferson Bivd 
| Culver City, California 


Pa > N 
y > Lan “ weer 
4) r +: 4 
Ay Wil fe \\ 
AC HIM % = 
‘o”Ame : ; 


ty 

vy AMER OS 

fw ~ 
f 
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At right: 
Mid-West Division 
Aircraft Parts 
1450 E. 19th Street- 
Indianapolis, Indiana 
Illustrated above are typical structural machined 
aircraft parts and assemblies currently being 





manufactured in the two divisions. The aircraft 
divisions operate under Air Force approved Quality 
; Control systems. Each division possesses the most 
up-to-date equipment for its specialty including 
many pieces of equipment designed around a par- 








ticular part 


Convair _ ot “ny Boeing B-52 


’ 
Pa 





General Offices: Prudential Plaza, Chicago 1, Illinois 








3 | AMERICAN MACHINE Co.. INC. 
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Swedlow ceebaatere 


Vo , NEYCOMB STRUCTURES COMPANY! 
Cis Giving ye" @ reliable source for aluminum ic a natural dev lopment and open new field 
- that are being 


honeycomb cores and fabricated ports. 


for these interesting © aterial 
used to an ever exP* anding degre by industry 
llow Plastic Company ! plea ed to an c . 


. nouncé the recent acqu! ition of controlling Sale of honey‘ mb core material will 
WY) interest im the assets, engineering and manu handled by a me yt med “Core Livi 
of the ale of fabricated part by the 


facturing facilities, techniques, and patent 
Ps Hone ycomb Structure Company, Inc. of Li Structure [i ion” of Swedaiow Plast 
ko Fa ; Angele Existing facilitie will be retained, im pany This now put the com! ned enginee! 
C proved, and expanded ervices of Sw i and the forme! lioney 


Structures Gon pany at you! disposal 


wet 


The addition of honey omb structural ms 


terials to Swedlow’ decorative and incu trial We welcome you! inquiry © 


laminated plasti and heat r¢ istant material tions for these new ® ateria 
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Lo Angeles, Call 


: High strength veight rato 

Advantage® of . High rigidity ue ght ratio 1 , } T , Ol 
honeycomb ~ Good thermal re*' meat 1 wel iW mn 
-- High fatigue ‘ tance Please refer to Dep' 10 
sleek inmenoe PLASTICS COMPANY 
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powered 
Dy rocket... 


t 


... directed by 


the @oniever | 


X MINUS &...4...3.6+2.4++1...LAUNCH! HEADED FOR 
ITS TARGET WITH PINPOINT ACCURACY, THANKS TO AC! 


As the fire control officer calls off the seconds before touching the button 
sending another missile on its way, a new and remarkable device stands 
ready to take over. 

The ACHIEVER—new inertial guidance system built by AC—brings fan- 
tastic new accuracy to the ballistic missile field. The “brain” of this wonderful 
new device is a new-type gyro stabilization of almost unbelievable precision 

so precise, in fact, that thousands of miles of guided flight can be achieved 
with uncanny accuracy. 

The Achiever is a phase of AC's work as a prime contractor on guidance 
in the Air Force Ballistic Missile Program. 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT, MICHIGAN « MILWAUKEE, WISCONSIN 
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Plexiglas 


-. aviation’s 


standard lransparent plastic 
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COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA 


Canadien Distributor: ‘ 
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TUBE DEPENDABILITY is vital in this 
SAGE computer—only a 
part of which is shown. IBM en- 
gineered and built the huge com- 
puter, to operate as the heart of 
the Semi-Automatic Ground En- 
vironment air defense system. 


small 


rin 
[TTT 


7329 G-E 5-Star 6414 tubes in IBM SAGE computer 


show no opens, shorts, 


AFTER 3000 hours’ operation, no shorts, no 
opens, no mechanical defects—this describes all 
7329 General 5-Star 6414 
IBM's first XD-1 computer for the experimental 
sub-sector of the USAF SAGE system. 


Electric tubes in 


In contrast: 17% of removals of another twin 
triode of earlier design tested in this giant com- 
puter, were for one of the three reasons above, 


any one of which can render a tube inoperative! 


Supremely reliable in ground applications, the 
6414 and other General Electric 5-Star computer 
tubes are equally dependable in airborne equip- 
ment. Heavy-duty design—features such as com- 


pact, sturdy cage construction, double mica 


or mechanical defects! 


spacers, a double-staked getter—ward off vibra- 
tion and shocks incurred in flight. 

General Electric helped pioneer high-relia- 
bility tubes for aviation . . . was first to design, 
build, and test special tubes for computers .. . 
later, developed the first computer types with 
5-Star high-reliability performance. 

Che three G-E 5-Star computer tubes, and 32 
G-E 5-Star types for communications and air- 
navigation, offer equipment-builders a choice 
backed by manufacturing experience not found 
elsewhere. Ask for a G-E tube sales representa- 
tive to call! Receiving Tube Department, General 


Electric Company, Owensboro, Ky. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





B-58 Flights Taped 
By New Data System 


Ft. Worth—F light test ta te) 


I for the B-58 
the test 
person mber 
wineers ha cle 
tem for the 
r data ma mm 


ft cnvi 


tinue recording 
order witl 
flight test 
m to control 
iufomats 
V¢ igiial 
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WHERE ELECTRONICS MEETS THE £VE 


marion electrical instrument company 
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In Control-—with U.S. TIME GYROS 


SUBMINIATURE! 


Roll, pitch and yaw rate control gyros in one 
compact package weighing less than one pound! 





aw? 


s, the Novy's Terrier guided missiles 


Official U.S. Nevy photograph 


United States Time Corporation offers the 
systems manufacturer the long sought after 
optimum performance/weight ratio in 
Gyroscopic Instruments. The 3-Axis Rate 
Sensor package achieves high performance 
in one third the weight and volume of pre- 
vious rate gyros. Flight proven under severe 
environmental conditions, subminiature 
gyros and gyro packages can be supplied 
in production quantities to satisfy your 
specific requirements. 


More than seven thousand of these precision- 
| built rate gyros are currently in use 














U.S. Time’s Research Staff and facilities are engaged in research, design and development directed toward new 
products and optimization of the performance/weight ratio in the following fields of precision instrumentation. 
¢ STABLE PLATFORMS «+ FLOATED INTEGRATING GYROS 
* ACCELEROMETERS « RATE GYROS ¢ 2 AXIS GYROS ¢ DAMPER SYSTEMS 
* INERTIAL INSTRUMENTATION «¢ GUIDANCE SUS-SYSTEMS 
A new edition of our technical data handbook available upon request. 


THE UNITED STATES TIME CORPORATION 


Manufacturing Plant: Waterbury, Conn., Research and Development Division: Irvington, N.Y. 
Sales Offices: 500 Fifth Avenue, New York, OXford 5-5050 
$46 Tejon Place, Palos Verdes Estates, California, FRontier 5-9526 
WORLD'S LARGEST MANUFACTURER OF WATCHES 





that no current single s\ m, howev 
1c data 
that design engincers want as accurately 
as they want it. The Convair B-58 sys- 
tem is better than anything to date, h« 
says, but it is still not good enough. 

Deason adds, however, that with the 
present equipment, it is not likely that 
i flight would be held up because of 
lack of previous data 

Convair thinks its high density data 
system will save valuable time im the 
flight test cycle of the B-58 weapon 
svstem the company is building for the 
Air Force Hustler is in the YB-5S 
ategory right now; USAF has ordered 
13 aircraft and plans to order another 
1S in Fiscal 1958 

Convair's flight test data reduction 
group is responsible for all data from 
the experimental aircraft. The group 


sophisticated, can record all tl 


ilso responsible for a cooperative 
ffort with range facilities for testing 
the weapons pod carried by the B-58 
Under the weapon system manage 
nent concept used for the Hustler 
Convair has complete responsibility for 
design and development of the bomber 
nal the company does its own subcon 
tracting for systems 
The data group ilso. works 
th manufacturers of — the 
vhich a in the B-58 
.xperimental flight 
ircraft h ilways been a time consum 
ing and unbersome operation, and 
urcraft builders and the Air Force ar 
onstant! trving t reduce the tim 
i between the f t rollout and s 
tatu 
blight ting 1 ilso expen ve 
st as much as $50,000 an 
thr I m cconom pul t 
ling up the operation and gathe 
much data per flight as possibk 


t i short time ago, flis 
1 conducted with data 

ng technique In use ten year 

hoto pancls, ose illogr iph Brown tem 
perature recorder These have been 
improved in the past decade, but th 
ire still limited in the number of test 
poimts, or variables, they can record in 
given time Thus, manv flights are 
quired to get the necessary data 

While it has been used in concept 
for ten veat telemetering 1 till be 
ng developed and improved. But thi 
technique has been valuable mainly on 
fighters because of short flight tin T 
pace restnction md on mussiles be 
iuse most of them are not recoverabk 

The smaller size and higher speec 
*t an aircraft lke the Hustler led t 
the need for more advanced method 
f recording and processing informa 
fon blight test in a bomber th vA 
if the B-36 was relatively ea because 
ts great size permitted it to carry nm irl 
ny type of recording equipment ind 
nonitors to handle it And the long 
duration of flight prov ided time t t 
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va *, “ 
tL can ass-produce your precision 


miniature assemblies at lower cost on schedule! 
P — —_—_—_—— 


Manufacturers unfamiliar with the specialized techniques of 
handling small, precision parts often run into costly production 
delays. Unusual skills, methods, tools and a depth of specialized 
experience are needed to manufacture and assemble miniaturized 
parts in volume. That is why leading companies make a date 
with Elgin to have this work done for them... after all, Elgin 
has been “making dates’ with miniaturization for years. When 


your big problem is a small assembly, save cost, call Elgin. 


ELGIN NATIONAL Ba WATCH COMPANY 


MICRONICS DIVISION «+ ELGIN, ILLINOIS 


RESEARCH AND DEVELOPMENT FACILITIES AT ELGIN, ILLINOIS AND BURBANK, CALIFORNIA, 
MANUFACTURING FACILITIES AT ELGIN, ILLINOIS AND LINCOLN, NEBRASKA 








Lockheed's new prop-jet airliner, the Electra, is 
designed for simplified, efficient inspection and 
maintenance. Use of Marman Lightweight J13 Joints, 
with safety strap, on the Electra’s anti-icing system 
combines quick connection and disconnection of 
bleed air lines with positive sealing at 7OO'F. 
and 125 psi. 

The J13 Joint consists of a lightweight V-band 
coupling with flange ends for standard and thin wall 


Simplifies Connection 
of Hot Air Bleed Lines 


tubing, fabricated entirely of stainless steel. Formed 
flanges eliminate need for gaskets. Marman J13 
Joint is available in O.D. tube sizes from 1” to 6”. 
Larger diameters are available on special order. 

Marman manufactures a complete line of joints, 
couplings, clamps and straps to simplify all kinds 
of aircraft fastening and joining problems. Write 
today for full information. 


MARMAN DIVISION 
ww eroquip IP {ec orporation 


i SE 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


IN CANADA AEROQUIP (CANADA) LTO TORONTO 10, ONTARIO 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.5& CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 


102 











i lot of data and to run different 
of tests on the same flight 

The B-47 and B-52 were mor 
cramped and faster than the B-36, but 
they still provided more space for mon 
toring more cquipment than the B-55 
the first gh density 
ystcm 


SCT IK 


bomber to use a hi 
extensivel 
Decision to use the 


present B-58 
data gathering system was made ov 


four years ago, and the system was cd 
time 
Sper incahion 


1c d 


ined and developed it the sam 
is the bomber itself 
vere written with the 
nlities of the 


omponent 


nd ( ipe 
B-55 in mind, and man 
ire especially designed to 
perate in conditions not met in slower 
iircraft 


Be List of the 
aitions 


environmental con 
Hu tler itt 


component par 


encountered by the 
ts function, many 
ticularly airborne parts had to be built 
to exceed capabilities considered more 
than acceptable in the past for subsonic 
work 

Parts of th 
1a B-36 te 
Ih 1 i 


vith gre 


data were flown 
test the testing equipment 
tual t< ting ot the B >s he Coal 


und and tests, and pr 


tem 


taxi 
eceded up irc 
lirst flight of the new 
nade on November ll, 
With the 
ita within a few hours, theorctically 
the Hustler could fly every day if ther 


weather 


bomber 
1956 


system working to proce 


vere no mechanical or prob 
cms 


Basically, the 


tem 1 


same data 


ill B-SS8 


re ording 


used on in the flight 


test program 


Soviet Airpower Shown 
In May Day Parade 


Bonn—German 
following 
sovict au 
Mav | 
e 10 Bison 
e3 quadron 
e45 Bear 
7 
7 


SsouTCCS report thr 
flown in the 


Moscow on 


pl mes Wwecr°e 


parade ove! 


Badger (Tu-16). 


50 Flashlight (Yak-25). 
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Flader to Replace 
Continental Facility 
lredric blader Div., Eaton Mfg 
will build a 0.000 test labor 
torv in ‘Tonawanda, N. Y., just 
Buftalo Ihe laboratorn 
13,000 sq. ft. of flor 
hous 


new $/ 


mmplet ras t 
ties, air blowing m 
cter torque mica 
nm imstrument 

Ihe new fa 
pleted th 


First German Naty Pilots 
io oo Train to Fly Sea Hawks 
ment ad } in cscal Bonn— | iy i 


' , 
ties leased by Flad 


Owl 


vhich ar Dcing turn 
ental Aviation and kn 
Detroit, Mich... f 
development of the 
new turboprop " 
by Contmental 
hredrne blader, whi 
sion bearing hi 
hicf engin fo 
ot Curt W rig 
Continental 


PEATEAC 


F-101B Falcon Firing Solution 


Hughes Falcon missiles, partly buried in belly of McDonnell F-L01B interceptor in normal 
Missiles fired from belly rach 


4s I ak ou 


flight (below), are extended and canted for firing (above) 


otherwise tend to follow streamlines, hugging fuselage. In high velocity missik 


exhaust gases can thus be swallowed by engine, sometimes r ulting in flameout 1 num 


ber of jet fighters have encountered this phenomenon 





DIAGONAL 
SPRING 
KOUIFLEX 


125500 Series 


The new Equiflex vibration isolator pictured above is designed particularly 
for applications where strict adherence to Government specifications is important. 
Barrel-shaped springs of heavier wire are assembled diagonally instead of 
radially and the result is a rugged, highly damped mount with excellent resistance 
to prolonged vibration at resonant frequencies. In addition to this improved 
performance, all the advantages of an all-metal mount with omnidirectional isola- 


tion have been retained. 


SPECIAL FEATURES 


@ Low amplification at resonance. Approx @ Temperature range without change 375 F 
imately 2 times depending upon input to —70 F. 


amplitude. Vibration and shoc k protection ¢ harac ter! 


Resonant frequency between 15 and 20 tics unchanged by repeated shocks of 22 


’ 1 . . 1] y 
c. p. s. depending upon mounting angle, g's for 11 millisecond duration on all axes 


input amplitude and location of center of Unharmed by hours of resonance with 
gravity. input of .036" double amplitude as out 
: lined in Procedure I of MIL-E-5272A 
Efficient isolation at high Trequen¢ ies, 

with equipment mounted both horizontally 
Efficient isolation at low input amplitude and vertically. 


All metal construction with exception of Available in 1/44, 1/24, 1%, 


lubricant. ratings in Number | plate size. 


The Specialists in 


UCINITE CO. 


Newtonville 60, Mass. 


ELECTRICAL ASSEMBLIES, 


RADIO AND AUTOMOTIVE 


Division of United-Carr Fastener Corp. 





EQUIPMENT 
Mobile Suppressor Proposed to Airlines 


By George L. Christian 





New York—Whecl-mounted jet en 
ine noise suppressor for use im maint 
mice runup ircas Was proposed | Lh 
Maxim Silencer Co. at a recent Aun 
lransport Assn. meeting in Chicago 

Proposed 15-ton mobile suppressor 
in be towed to a jetliner instead of 
requiring the plane to come to a station 
iry, perhaps remote installation 

Since the ATA meeting, at least thre 
rlines—Pan American World Airway 
Capital Airlines and Trans-Canada Air 
Lanne have expressed interest in the 
lencer, according to Maxim 


One Basic Design 


Manufacturer conte mplates building 
| 


ne basic design to start. It will be ex 
aandable to accommodate larger ject 
they come on the market 


A Maxim poke man made thi point DRAWING of Maxim's mobile, 15-ton silencer shows inlet at left, exhaust louvers at top 


uit the design and construction of Jack-equipped arms under silencer are to stabilize the device 
lencers 


The cuginecring problem ot ENGINE Pop 
much how to wccompli h ibsolute re 
ilts as it is how to upply vorkabk ———=_— 


mmpromise between cost IZA voight ———— js — - 


SO 
nd MCOnNVCHICNHCE VCTSU mia ' - 
SiLenc 
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swe | in the parti ular ar 5 

olved 7 = 
As a result of our experience, \ 

hove that it is po sible to pro | 


Or cmi-portable means for 








ntake and exhaust noise 
vithin reasonable limit totally enclosing a jet pod 
id convenience of ipplic ition 
itially the degree f nowe redu 
tained depends on the amount of 
mM vailable and/or the amount of 


that m be tol ted 


Hook-up Problem 


| problem 


nounted on 


t the nein 


Hitt) 


e Thrust measurement 


+} Pi " 


Anoth win 
widered ou ) 0] e Twin jet pods 
the exhaust ga o cooling met! ( | 
A 


nycction f 
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T-160 GUN 


VN AME RA 


GUN MOUNT 
, MICRO FLASH 
LIGHT _ 
= ee 
at - 
RC-7 
AERIAL 


SURVEY 
CAMERA 


AMERA 


CUTAWAY of F-89C nose shows array of camera equipment clustered around T-160 gun. 


Equipment in specially-built nose is used in advanced ballistics program. 


Crosswind Ballistic ‘Testing 
Uses Seismic Beam System 


Details of an advanced ballistu pro 
grain using a specially equipped 1-89 
wind call 


Scorpion in high peed cro 


non and machine gun firing tests have 
becn cise losed by Vitro ( orp of 
America The Army-Auw bore 
program was first reported in Aviation 
Were (Jan. 14, p. 31) 
Purpose of the tests 1 


nrcraft 


yount 


to determin 
the accuracy of machine gun 
firing cross-wind 
turn, will help to determin 
built inte 


yup Tyo 


md cannon when 
This, an 
how much flexibility can be 
the tail turret of Convan 
Ilustler bomber Ballistics 
vant to obtain data to insure that pro 
jectiles fired at a side-attacking enem 
vhen the cannon is in a cross-wind fir 
ing condition, will find their target 
vhen shot from such high speed aircraft 

the B “ 

air complex 


scientist 


dvnamu ill table 


un-camera platform 

ommodate M-39, ‘l-182 or M-24Al 
machine gun ilso offer potential Lise 
for other branch of the 


mulitar 


cr' cs 


Major Problem 

I'ypical equipment located in the 
pecially-built, clongated | 
tion includes forward velocity camera 
microflash light, R¢ 
velocity 


SY nos ‘ 


gun and mount 
crial survey camera and aft 
mera 

\ major installation problem ot the 


un camera platform was the equir 


106 


which will ilso 


ment for the K¢ imera to deter 
mine gun onentation during firing with 
n accuracy of ) min. Of an arc mea 
carth loa 


md camera had 


ured with respect to the 
complish this, the gun 
to be 
each other and a very precise geometri 
maintained. Yet 
from aircraft 


n responding te 


rigidly mounted with r pect to 
rclation hip had to be 
the had to be lated 
mad kept fro: 
ircraft motion du 
Solution to th 
mounting both gun and 
beam tem It 
consists of a s ! ong stecl beam 
which, with lead ballast 
cigh 1 total of | D) The entire 
isolated plane 
four so li drauli 


vibration 
i hiring run 

problem lay im 
camera on a 


Cistiil ha 


tem 1 
tructure b 
cally damped 
nic ma of th 
pendent of au 
hort 
ombimation 
1 nial flight 
locked, to th 

Anoth CIsTl 


lb.. 1s used to up] rt 


pe nod 


ten bY wn 


ity mcra 


Invat i maternal 
theent of expansi 
‘ } 


Dcam Cul 


upport d 


hiring te ( 1 i at nig 
it altituct 00-40.000 


tt. « r the 


\u Force Base, under supervision o 
the Ballistics Directorate of the Ai 
Armament Center. Each tim 
the F-89 passes over the range, a sing] 
containing a self-destruction 
time fuse, is fired downward toward 
Almost instantancously, fou 
microflash cameras comprising the 

ystem go to work. Tv 
camctra photograph the pro} ctile wh 
it is four feet from the gun 
two other hoot it when 16 ft. awa 
A fifth microflash cam 1 
the aft end of the beam phot graph 
i light source at the front end of th 
beam def 


borce 
projectile 
the range 
locity camera 
muzzk 


mounted 


structure to record an 


tions during the firing 


have ised variation 
linn ot ight ot the 
camcta 
Later in it trayecto thi 
ita predetermined pot. | 


' 
on the ground, who 
been 


«ple at 
i 


ballisti 


opti il axe 


camera 
have determined 
tar fixe record the ‘act point 
ind ¢ ‘plo ion Dh R¢ 7 iiin 
uircraft records the direction of 
rom these data, the proyectil 
trajectory 1s determined, giving the in 
formation necessary for firing tabl 

In pite of 40,000 ft iltitucde po 
tion of th hell will be 


determines 
foot I idiu 


hong 
ii th 
fring. | 


within a two 


Precise Results 


Othe taken to 


precist result possible includ 
| 


mcasu4r 
most 
© Fairing 
void inh\ 
the high velocity 
ince the Vulcan mnon barrel 
tends 20 in. below the bottom 

fusclag ( taken to cde 


fairmg to avoid am ul 


barre 
he nt 


round 


around the gun 
chance of its being 
ur flow 


ITC Wa 


wound the gun’s muzzle 

iffect the projectile as it rf 

. Projectile velocity measuring 

upplied by Raytheon radar, in 

the equipment installed in the no 

the F-S9. Radar tub antenna 

mounted near and parallel to the gun 

barrel used to the pr 
velocity during initial portion 

its trayectors 

® Lights in the plane ised t 

the position of the ircraft t 

ground-based camera tem 

¢ Tclemetering radio transceiver 

ARC-27), mounted in the nos 

mits to the 


nad I nind Clie 


E.quipment 


‘ 


ground th tin 
rgcnce ulse 
trols equipment for the gun 
| and clectron t } 
ial tcn foot | if nos 
ibout one foot lo 
was ce 
ift ¢ ompan 


tion W ork 


mitract t thre 
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One Hole Mounting Lever Lock Switches 


ee 





* * * Cutler-Hammer 
One Hole Mounting Lever 
Lock Switches are available 
in constructions to prevent 


Another 


Cutler-Hammer 


“first” for Aircraft Designers 


Cutler-Hammer offers the very 
first line of Lever Lock Switches 
ever engineered for one hole 


mounting. Lever Lock to 


vent accidental operation without 
cumbersome switch guards that 
One 
Hole Mounting to conserve pane! 
provide maximum 


obstruct panel visibility 


space and 
areas for panel markings 


le ver eal i rf pecial ilicone 


rubber, engineered to outlast the 
operational life of the switch. The 
unaffected by 


oil or water 


seal is ozone or 


unlight or extreme 
temperatures, either high or low 

Cutler-Hammer Lever Lock 
One Hole Mounting Aircraft 
Switches are available in single, 
double of four-pole constructions 


sngle or double throw, with 


These are typical Cutler-Ham 
mer Aircraft Switches top or without 
Designed for minimum parts and 


inadvertent operation from center “‘off 
any lever position to any 
other lever position. Inten- 
tional operation of the 
switch is accomplished by 
a pull on the lever to unlock 


it and permit its movement 


position 


quality construction, expertly 


weight They solve many air 


cratt de 


engineered. Positive snap action 


with dependable contact pressure ign problems. . Be sure 
in the closed position and reliably you have complete data nou 
Write or wire today 


rLER-HAMMER, Ine 


secure contacts in the open posi 
tion even under the severe shock cl 


to the desired position. 











and vibration encountered 
T he 


combat aircraft service 


What you should know about Cutler-Hammer 


Cutler-Hammer has long held the re 
aspect of the aircraft industry because 
this company has been part of the air 
craft industry for 35 years. It has never 
been an opportunist supplier. It has 

ioneered the designs others have fol 
lowed. It hassought toserve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
and long-range planning. It has sup 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 
the decades past, Cutler-Hammer engi 
neers are working closely with the air 
craft industry's leaders. thinking 
ahead, planning, designing and building 
for the future. Here is the record 


1920 Cutler-Hammer designed and 
manufactured the first line of switches 
ever created specific ally for use in air 


craft 


1938 Cutler-Hammer 
manufactured the first d-c power relays 
ever created ape ift« ally for une in air 
craft 


designe d ind 


1943 Cutler-Hammer designed and 
manufactured the first a-c power relays 
ever created specifically for use in air 


craft 


1949 Cutler-Hammer started devel 
opment of the first environment-free 
power relays for use in aircraft 


in 14/71 St 


Paul Ave Milwaukee 1, 
Wisconsin 


1953 Cutler-Hammer submitted sam 
ple ae and certified teat 
first hermetically sealed power relay to 
WADC and Ku. Aer. Cutler-Hammer 
idopted as industry 


reports o the 


onfiguration was 
standard by ASG 


1955 Cutler-Hammer dea 
manufactured the firet one hole mount 


igned ind 


ing Lever Lock aircraft switches 


CUTLER-HAMMER 
AIK( Aas CONTROL 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 


RECORDING METHOD USED 


WRITERS, 


FROM 


SANBORN 





IN 


ACTUAL ERROR FACTORS 


Figure 1 sho 
oscillograph 


of 


ree 
electri« 


the hea 


records 
action 
current flows in 
at right angles to 
at the 


point 


trace 


Since this is 


(or stylus 


the trigonometry of the situation 


to ascertain the 
when @ is small 
The 
LD) 


expression is true 


numerically 


be rewritten 


F16.2 


where 


therefore, is 


we the basi 
ording 


il 
ted 


values. I 
tip 
be 


chart length is 


ugn il 
nbbon 


coil, it can “ 


the 
is 


the chart 


a truce 


essentially a proc 


deflection angles in terms of distances 
hig 


method 


of the 
andl the 
D 


accuracy 

tangent 
KK 

lo 


deflection distances 


expression 


Ké (approx 


The 
over 


ing 


galvanometers 


stylus 


dr iwn 


rectangular co-ordit 


lowing data have 
calculated* 
chart 
either side of zero 


in I i 


SANBORN DIRECT 


tion. Error a function of deflection then becomes 


as 


AND A REVIEW OF THEORETICAL AND 


Corrected Corrected 


Error 6 


Theoretical 


Error « Error in mms 


.0033 
.0075 
0133 
0209 


by which Sanborn D mms Radians 


produce graphi 


0 
.004 


10 
15 


10 
15 


{f the rapid deflection 


isuahized when 


m Y 


en that a straight line 


corded on the chart 


knife edge 


re 
25 


over a 


grapl 


coil 


i chart 


expressing 


ilibra 
centimeter deflection 
dk 


and 


When alibrated, that « 
tion is often made 


starting 


the recording system is « 


on 
basis of 
by 


centimeter 
chart 


on the 1 om 


examined 
and 


ilmost equal 


must be 


Initially 


from the irt center, or means of a two centimeter 


flection one below chart center 


ingle are 
finishing one centimeter above center. In either case 


tan @ can, therefore 


the deflection at one centimeter from chart center is accepted 
The 


subtrac ting 


the extent this latter 


therefore, is without error fore 


be 
terms 


The 


standard, and 


table « 
of 


as th 
rather than deflection : a 
oOo45 


shows 


corrected by 


the 


an therefore 


the 


going 
an aecurate 


re 
of 
to determine 
of 
sulting from using this 


the fol 


been 


angle 
error 0, to 


table 


from each error to show 


measure signal val 


extent 


expected in actual use final column in the 


ues 


the 


this error in mms 

error re 
“ 
All 


but 


stylus 


iscs 


the a length the 
defle« DD 


positive error terms in the series expansion bear this out 


the 


ince increases as 


tive 


increases tion incre more rapidly than @ 


approximation 
would occur as predicted only if the galva 
produced deflections 
ideal 
of 


are 


using a error terms 


width of 25 mm exactly to coil 
I) 

and effective 
length of 
KN in bi, 


series 


the 


nometer proportional 


the 


currents (that ts in torsion rods 


properties 
field Pole 
proportioned so that in maximum defle« 
slightly, the 
better than 


spring 


and uniformity magnetic in Sanborn 


stylus 100 galvanometers 


decreases com 


that 


mm in tions, galvanometer sensitivity 


the 
for 


expansion pensation resulting in actual linearity 


tangent fun predicted in the tabk 
affecting 
Record 


request 


design 
4irthur Miller 


acatlable 


fixed length 


by Dr 
ANGLE 


mathematics involved here on parameters 
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NEW AVIATION PRODUCTS 
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SYSTEM ARMS NEWEST NUCLEAR SUB 





Regulus I[—Massive Air Power 


For Navy’s “Undersea Satellite” 


Construction has begun on the USS Halibut, world’s 
first missile-carrying nuclear submarine. Meantime, 
the Halibut's primary weapon Vought’s Regulus Il 
missile is being flown repeatedly as a supersonic 
flight test vehicle 

Before long the two will be joined a true sub 
marine with unlimited undersea range and a far-flying 
missile, ready to deliver a nuclear strike. You'll hear 
more about this “undersea satellite” when it begins its 
stealthy orbit through the deep waters of the world 

Right now as a Vought engineer you 
help bring it into being 


can 
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To arrange for a 
personal interview, 
or for a prompt 
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Chance Vought has weapon systems responsibility 
sub. Today, 
Vought engineers are designing the Halibut’s missile 


for mating its missile with the atomic 


They'll help train submariners for 
and they'll be on 


support equipment 
Regulus I] operation board for 
check-outs of the entire missile system 

Vought engineers introduced missile power to the 
the 


they traveled a new and exciting development route 


Undersea Fleet with Regulus I. In process 
from test range to shipyard to shakedown cruise 


Join them this time and share their adventure 


Help forge from sea and air power an u/timate weapon 


Development Engineer. | yeas 


f 
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_ . . te izes advanced ¢ ipabili 
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PIONEERING 


P se ‘Se 


Armco 17-7 PH Stainless Steel 
Specified for Many Parts in Lockheed’s New Electra. 


Unique properties of special Armco Stainless contribute to exceptional 
performance and economy of America’s first propjet airliner 


In the new Electra, Lockheed brings propjet speeds to 
commercial aircraft. And combining its 7 mile-a-minute 
performance with the traditional stamina, safety and de 
pendability of America’s airliners demanded the best of 
aircraft materials 

That’s why Lockheed engineers have specified Armco 
17-7 PH Stainless Steel for many critical parts of the 
Electra, Where operating conditions are severe, the unusual 
combination of properties offered by this special Armco 
Stainless meets requirements most effectively. 

The high strength-weight ratios of 17-7 PH at room and 
elevated temperatures assure resistance to stress and heat, 
and its excellent fabricating characteristics simplify 


production. 


Design and Production Advantages 


Readily available in sheets, strip, plates, bars and wire, 


17-7 PH, when heat treated to Condition TH 1050, has a 


ARMCO STEEL CORPORATION 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC 


SCIENTIFIC FRONTIERS AT G# NERAI 


typical room temperature tensile ultimate strength of 
200,000 psi, 0.2% tensile yield strength of 180,000 psi 
and unusually high mechanical properties up to 900 F. 
On a strength-weight basis it is one of the strongest air- 
craft materials available. 

Equally important in both design and production, 17-7 
PH is easy to fabricate by standard methods. It is readily 
formed, drawn or welded in the annealed easy to-work 
condition, then its mechanical properties are fully de- 
veloped by a simple heat treatment. 

Because of these unique advantages, Armco 17-7 PH 
Stainless Steel is being widely used in America’s newest 
fighters, bombers, missiles and commercial aircraft. It 
offers you new possibilities to economu ally solve your 
design and production problems. 

For complete information on the properties and fabri- 
cation of Armco 17-7 PH Stainless Steel, write to us at 


the address below. 


1327 Curtis Street, Middletown, Ohio 


* THE ARMCO INTERNATIONAL CORPORATION 
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FRONTIERS AT GENERAL MILLS 
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Design Variables in Quantitative 
Instrument Reading—by |. M 
Christsensen, Wright Air Develop 
ment Center. $1.75; 69 pp PB 
121119 
Recognition and Identification of 
Complex Visual Forms as a Func 
tion of the Labeling System Em- 
ploved—by H. W. Hake and C. W 
Ericksen, The John Hopkins Uni 
ersity for Wright Air Develop 
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121358 
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SHE MADE THE TRIP 


(on the fastest transcontinental passenger flight ever flown) 


With a Lear Autopilot keeping a 
steady ‘“‘hand’’ on the controls, the 
Boeing 707 prototype streaked 
across the country at speeds up to 
692 m.p.h. So smooth was this 


Lean ine 


STANDING UP! 


record-breaking flight, so astonish 
ingly free from vibration, pitch, 
roll or yaw, that a coin balanced 
on edge stood up 

without tottering. LEAR 


GRAND RAPIDS OIVIGION, GRAND RAPIOS, MICHIGAN 
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Dedur Vimasce Corp 


“AJ\CKRAMENTO 1in witrthniet tury 
MetCleltlan JER, Calif 
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CONTROL - weattiem Corp 
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more types of airborne vehicles 
than any other manufacturer. This ss : 
inmatched experience in automatic flight 
OGDEN AWA, Hill JPR. ttah 
enables Lear to continue its leadership in Meadia Aviation Core. | 
SAN ‘ ‘ 
concept, system design and function capa ' Ihe cD - —- “a- aa 
tSAV, Kelly AFR, Texas 
bilities. In addition to the modern : ; : lieneral Motors Corp 
requirements for stability augmentation, I 
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limiting, Lear offers and is producing American Machine 


these more sophisticated advances in the 
art of flight control 


1. Automatic turn coordination in all flight cor 
ditions through direct side slip control ’ : 
The M 


sesilion-Cleveland- Akron Sign Co 
2. Control stick (or wheel) and rudder force steer ' ' ; 


ing utilizing closed loop control throughout 

the maneuver 
3. Either displacement knob or rate switch cor 

troller 
HEADPOUAKTE RS ORKRLAHOMA 
LWA. Tinker APR, Okla 

Piieht Kefueting, tne 


4. Single-axis engagement for stability augmen 
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5. All-transistorized techniques (germar 
silicon) Bendi 


6. Both anminc (4% ATR for complete autopilot 
: " 
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oe Pastern Ketereraft Corp 
7. Automatic control over VOR cone of contusior rey ‘ 4 Kendix Aviation Corp 
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THE ERA :},OF THE ELAND IS BEGINNING--- 


Every medium-haul airline in the world is faced with 
an urgent decision: how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 





It becomes clearer every month that ELANDS are the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to run and service. Because of its extreme flexibility in 
performance it is adaptable to any and every operating condition. And because of its 
simplicity and its excellent power-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Convair—bought from the makers and 
converted to ELANDS—is a convincing illustration. 


Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications—and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-icing of engine intake, propellers and spinners). 


Three examples 
Oy. The profit of ELAND operation—From studies made of the published direct 
p whe wht operating costs (including depreciation) of a number of typical airlines, it is proved 

the Varsity. that in the light of our guarantees a converted aircraft will be cheaper to operate— 
whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 

miles. Such calculations, of course, take no account of the increased revenue which 


will be earned by this, as by all other turbine-engined aircraft thanks to greater 
N A P | E ia passenger appeal. 


Eland conversion means increased profits to the progressive airline 
D. NAPIER AND SON LIMITED © LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company itd 


Representatives J). C. K. SHIPP & A. GUALTIERI, Suite 909, Dupont Circle Building J. J. WAITE, 6035 Cote-de-Liesse Rood 
1346 Connecticut Avenve, N.W Washington, 6, D.C. Tel: Dupont 7-2123 Montreal 9, Quebec 
cin | 








Is your a D on your 77 2 


For the solution MAIL the coupon 


THE KAMAN AIRCRAFT CORPORATION RI 
71 Old Windsor Road 

Bloomfield, Conn. 

Send me solution to your rebus and information on Kaman, 


My engineering position is — — 


KAMAN 


Nome 
Address 


City 





























and make cylindrical 
parts better... faster 
eee at lower cost 


Buy USS Shelby Seamless Mechanical Tubing and you've 
bought a built-in boring job. You can eliminate or reduce 
plenty of expensive time and labor operations necessary with 
solid bar stock or forgings 

For the manufacture of hollow cylindrical parts, you won't 
find a more practical, economical material than Shelby 
Seamless Mechanical Tubing. By using it in preference to 
bar stock, you are able to produce a better, more uniform 
precision product in less time, at lower cost. Man and 
machine hours are reduced, rejects are fewer, and over-all 
parts production is speeded up. What’s more, even though 
you turn out parts by the millions, the last part will be a 
accurate as the 


metallurgically sound and dimensionally 


first part produced 

USS Shelby Seamless Mechanical Tubing 
National Tube, is available in a complete range of diameters 
wall thicknesses, and steel analyses to meet the most exacting 
requirements of every job. Let us give you a hand in adapting 
Shelby Seamless to your particular product 


a product of 





UY THE 
HOLE... 


“WALLS WITHOUT WELDS,” 


the vivid story of the manufacture of 
National Seamiess Pipe and Tubes, is 
available free of charge for showing to 
industrial groups, clubs, school groups 
etc. This educational sound film in brilliant 
technicolor contains some of the most dra 
matic steel mill operations ever recorded 
Write for information 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 


(Tubing Specia 


COLUMBIA-GENEVA STEEL DIVISION 


ltres) 


SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS . 


SHELBY SEAMLESS MECHANICAL TUBING 


A NATIONAL TUBE DIVISION PRODUCT 


UNITED STATE 


STEEL EXPORT COMPANY. NEW YORK 





















ince, ¢ at S/N 9449-10691 
240 ea $56,848 
Electrical Engineering & Manufacturing 
Corp., 4612 W. Jefferson Bivd., Los Angeles 
lf Calif parts 
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own TO &Di 
15456 (complete) 
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SHELLEY AIK FORCE DEPOT, Wilkins 
Ohlo 
Recony Corp., 150 Nassau St N. ¥ 
y alr nditioners type MA 18 
conditioners type MA-3, 19 
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AMC Contracts 


Wright-Patterson AFB, Ohio—lo! 


lowing is a list of unclassified contracts 


for $25,000 and over as released by the 
Air Materic] Command 


MeDonnell Aircraft Corp. St. La 
flight-test program for F-101B 
PH-G38889), $2 6 600 

Coler Cerp. of America 

11801 W 
Calif 


Olympk 
modifi 
photo processor 


technical order 


ind Amendments 1! 
Cieneral Electric 
Cincinnat 
provement rogran 
turbojet engines 
$10,000,000 


Family 


Filmes, tne 
H . 


fieneral Electrte 


mainter 
Ooane 
(reneral Eleetrie 
Mase 
Mi 


ft 


Lear 


F REE BOOKLET ... rs about 


working with “the leaders” on exciting, 


advanced projects 


We're proud of our men and of the work they do 
We'd like you to become better acquainted with 
live and play 


the setting in which they work 


With your permission 


Mills 


No need to write a letter for your copy 
We'll not bother 
further, and of course, we'll send the booklet in 


send the coupon below 


complete confidence 


If, after reading the booklet, you'd 


more information or see a chance to do big things 
with the type of company you've always wanted 
to be with, we'll gladly send you more tacts 
perhaps we can get together for a personal visit 


capsules from the Mechanical Division 


“OPPORTUNITY BOOKLET’ 
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€ work xtre 


hev’re f 


traordinary talent “ 
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SCHOOLS ARE EXCELLENT 


Peter D. Burgess 


we'd like to send you a 
booklet describing their activities and your op 
portunities at the Mechanica! Division of Genera! 


BOOKLET TELLS ABOUT 
EXCITING OPPORTUNITIES 
IN THESE FIELDS: 


Missiles 

Just Applied Mechanics 

ye! | Geophysics 

Underwater Ordnance 

still Electronic Countermeasures 
Digital & Analog Computers 
Instruments & Controls 
Solid State Physics 
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Name 
booklet, complete the 
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MAKE NO MISTAKE... Aviation's biggest news today consists of the latest 
scientific and engineering developments which make possible tomorrow's 
aircraft. The prime source for this vital information is AVIATION WEEK .. . 
preferred by aviation’s engineeing-management men because .. . 


Working to fulfill their ‘need to know" are 24 full-time editors — graduate 
‘ engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detail avia- 
tion's significant technical developments when they happen. 



































CURRENT PRINT ORDER 30,771 





Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK’s fastest publishing schedule in the 
industry guarantees its readers this advantage. 


AVIATION WEEK's high-interest engineering-management readership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this point) has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK carried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 
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Air Refueling 
Gains Versatility 


piteh 
FP-104A, and I 
657. 6o2136 and 
Aikesearch Mie Co 
rl (iarrett Corp., Phoer 
er eur atte i ft erimine 
Aerno 42-0409. (PR PE-so4 
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$1.004,.500 
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Curtiss-Wright Corp., Propeller Div 
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cover product improvement for C-13 alr 
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Dougtae Alireraft Co,, tae. Hox 
Lakewood HBiva Long Beach, Calif 
peewer trainer te sup 
ent MTT tht-6en Sand 1-668 
PH-60450 Rf 
The Glenn Martin Ce Baltimore 
Mad cory 0 ! ellaneous CCU'N 
I 7 j r 4 curement of eng 
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Bendix 
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storage 


(PR 


planes 


Products Div., Bendix Aviation 


Itendix Ly South Rend Al) 
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North American F-100 is added to list of aircraft capable of using Buddy refueling system. 


First inflight refueling (above) of one F-100 by another was made with Flight Refueling, 


Inc. probe and drogue system for which all F-100Cs and Ds will be equipped 


Conversion 


of Boeing KC-97 tanker boom to probe and drogue system adds to flexibility of USAF 


air-to-air replenishment (below). Douglas B-66 is being refueled. 


Oxk.8 
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Contributing to superb performance North American's 
F-100 Super Sabre is powered by a Pratt & Whitney Aircraft J-57 turbojet 
with afterburner fuel control engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 


and finest military and commercial aircraft. 


; painting by 


CHANDLER-EVANS * WEST HARTFORD 1, CONNECTICUT 


Beautiful, ful l ] na iy 
R. 7. Handville appra on the « i CRCO forma 


f ‘ folder 
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NBC SERIES 


- ; . . . . 
eht for flight 
NEF SERIES Lig | Ol 12 ] ee 
) | j 
J , ; , complete serte sori Hn-capaci lorring f 


Needle Bearines for air raft applicatior 





NBK SERIES 


I 
CR SERIES Py 
not , APF BMA 


TORRINGTON BEARINGS 


y) ( ) / 


NEEDLE «© SPHERICAL ROLLER «+ TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 





BUSINESS FLYING 


‘ 


1" RADIUS « 270,000 OPERATIONS ON A PEAK DAY OF A TYPICAL BUSY WEEX - 
mwece AIRCRAFT OPERATIONS SURVEY, ARP ORT PERATORS 


GENERAL AVIATION Facilities Planning group map is used to depict air trafhc volume during typical busy week 


Curtis Told Business Flying Will Boom 


By Erwin J. Bulban general ay egory planes: la tion IFR 


W ashington—| S 
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ESTIMATED hours which various aircraft chasse 
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Estimated Fleet Composition 
in 1966 and 1976 





Aircraft 1966 Range 1976 Range 


Cless 


reliability 00 


/ ’ As 8,000 10, 
a counts *000-40,000 /45,000- $6, 


31,000 24,000- 30, 


7 /) General Aviation Facilities Planning Group 


Survey 








AM: y AD 





° is 
pr ent IFR pe ik load gcn 


RCA RELAYS ™ 
Delving into the ch 


. future general aviation 
RCA Relays for outstanding performance in high-speed, high | 5" ne . ~ 
equipment the GAFPG repo 


altitude missile and airborne applications, and critical require 
tain conservative prognost 


based on check with manufacture! 
regards airtram GAFPG br 


ments in industry 
Miniaturized hermetically sealed , RCA Relays are highly 
reliable under the most severe operatiag conditions. RCA Relays 
meet and exceed the electrical and mechanical requirements of eral 
MIL-5757C and MIL-R-25018 (USAF tor identification purpose 
@ Class I comprises larg 
GENERAL FEATURES ' s nal 
pyran MiVINNI a Otal 
®@ Rated for operation up to 80,000 feet. © Insulation resistance better than 1,000 ; 
megohme after life test. © Balanced rotary motors for utmost stability. © EXCLUSIVE — ‘ 
Specially crimped mounting flanges provide positive contact at four points on the mount 


viation plane into fh 


Om il] Cristi CACC! . 

Such plane current! range 

Convair-Liner to the Beech 

@ Class II are light-twin typ 

total powc! rating o hip 

repre ented b th Pips 

RCA Type 203W2—A 6 PDT miniaturized DC relay weigh through the Beech 50 Twin-Bor 

ing less than 4'¢ ounces. Withstands 50g deceleration shock eClass Ill ar ingle-engine thu 

for 11 milliseconds, and 10g vibration shock from 5 to 2,000 f | ) 
. : . : more-place types ranging from the Pip 

cps 6.5 volta DC coil. Contact rating amperes. Life ‘ ; . 

100,000 cycles plus! Contact resistance less than .050 ohm lri-Pacer through the B ' Bon 

Contact Bounce leas than 300 microseconds. R.F. Capacitance mnza 

leas than 3 pul ‘Temperature Range 5° C to +85°C, @ Class IV compris 


ing surface! 


Use the coupon for more information about RCA Relays 





plane eating on 


@ Class V covers the hel 

RCA Type 204W1-—Same as the ay With . - 
03W2 except: Temperature Range — oom en 

65° C to +125° C. Uses a “getter”’ the GAPPG re port to Mi 
which absorbs organic vapors and ‘ that only a modest number 
keeps contact clean—contact resis owered ' t wi hy 
tance will be lower a/ter life test than - ae were il 
before life test 197 ilthough there w 
| jet-powered plane 


next hive year It 
RCA Type 206W1—A 2 PDT miniaturized DC relay weigh the next 20 vears the 


less than 0.9 ounces. Temperature Range 65°C to | aircraft will be turboproy 
C. Like the 204W1 uses a “getter’’ to keep contacts with mificant num! 
clean. All other characteristics the same as the 203W2 ex« ept . ' ; ' 


~ a ] ] 
resistance to vibration shock from 5 to 2,000 cps is 15g powerea plane till 
total general aviation 
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Th re are expr ted to he 
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COMPONENTS DIVISION CAMDEN, WN. J. 
urplanes indicate that 
will be 
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na weight 


RCA Components Division, Sect. E-84-PP, Camden, N.J. 
Bulletin 203W2 Bulletin 204W1! Bulletin 206W1 Have RCA Rep call 


be Than pi ton-powercs 
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will have a wide range ! 


operating characteristics, with a trend 
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Performance by Aircraft Class—1956-1966-1976 





Cruising Speed Stalling Speed Gross Weight Take-off over a 
(mph) (mph) (Pounds) 50-Feeot Obstacle 
Class of Airplane (Feet) 


1976 1956 1966 1966 1976 


1 (Lerge multiengine) 
Maximum 600 
Minimum , 230 


i (Light twin) 
Moximum 


Minimum 


HI (Single engine, 3 place or more) 
Maximum 


Minimum (b) 


IV (Single engine, 1 or 2 place) 
Maximum (c) 


Minimum 





V (Helicopters) 





Maximum 


Minimum 





Range Service Ceiling Rate of Climb 
(Miles) (Feet) Feet Minute 
Class of Airplane 
1966 1966 1966 


| (Lerge multiengine) 
Maximum 


Minimum 


Ht (Light Twin) 
Maximum 30 a 22,000 





Minimum 18 500 
Ill (Single engine, 3 place or more) 
Maximum 4 , ,000 


Minimum (b) 0 0 5 


IV (Single engine, 1 or 2 place) 
Maximum (c) 


Minimum 





V (Helicopters) 
Maximum | 600 


Minimum ) ! 200 


(a) Take-off over a 50-foot obstacle equivalent to some landing measurements (ce) Maximum excluding dusters 


{b) Does not include Custer Channel Wing, Helio Courier, etc {d) Two place 











Instrument, Communication and Navigation Equipment—1956 


Per Cent of Aw ft Equipped with Ead 








Instruments Manval Automatic ns 
Aircraft for Radio Radio Auto Direction Direction is Glide Airborne 
Class CAA IFR Receiver Transmitter Pilot Finder Finder Lecelizer Siepe Radar 


Conditions 


' 

u" 

ut 9! 

iv 64 54 


* indicates less than .5 of aircraft reported such equipment pource Aircraft Owners Survey 











AVIATION WEEK, May 20, 1957 





PRODUCTION DESIGN ENGINEERS FIND 


NO RUTS AT ROHR 


Engineers move fast on solid ground at Rohr... no chance to 
get caught in a rut. We're far too busy designing and building 
more and more major components for America’s leading airplane 
builders. Today, Rohr’s quarter-billion backlog includes 45% 


commercial contracts! 


Aggressiveness has made us the originator and world’s largest 
producer of ready-to-install power packages. In addition, we're 
providing airframe companies with design and production of 
over 30,000 different aircraft parts. Design engineers who qualify 


at Rohr are on the move .. . up! 


Advance your job .. . enhance your joy of living . . . the Southern 
California way. If you are an experienced production design 
engineer, get the full facts promptly. Enclose resume today to 
]. L. Hobel, Industrial Relations Manager, Dept. 40 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA, CALIFORNIA 


Also plants in Riverside, California © Winder, Georgia © Auburn, Washington 


toward turboprop power, and with pet 
haps some single-engine jet types in in 
significant numbers 

Class IV planes will be powered by 
small turboprop and piston engines 
with a great number of the aircraft 
produced for training and pleasure. A 
significant number of high-performance 
one-and-two-place aircraft with larget 
engines will also appear by 1976 

Future of Class V types, which in 
clude VTOL steep gradient as well as 
helicopters is difficult to forecast, a 
cording to GAFPG, because initial 
price and operating costs still loom as 
important restrictive factors and it is 
dificult to determine rate of progress 
that will be made in overcoming these 
handicaps toward widespread accept 
mice 

Equipment manufacturer partx 
ularly in the electronic category, appear 
to have a bright future in the growth of 
gene I il iviation ( urrenth the large 
multi-engine flect is fully equipped for 
IR operations and more than 50% of 
the smaller twin-engine and over half 
of the single-engine private planes of 
three or more places are similarly fitted 

Proportion of Cla Il, Il and IN 
uirplanes that will be equipped with 
Ik R instrumentation will increas 
modestly in ratio to their current 
utilization. There will be a tendency for 
ill airplanes, except for a few used 
only for local fiving, to have two-wa 
radio. An increase in proportion of 
planes fitted with jutopilot will in 
crease substantially in all four classe 


New Equipment 


Both manual and automatic direction 
finders in thei present general con 
figuration and price ippear to have 
reached their saturation point in_ the 
general aviation field, the report stat 
with new equipment of the combined 
direction finding and distance measur 
ing type reducing the need for con 
ventional DI equipment 

Increasing quantity f VOR or 
proved direction finding device 
be used by general aviation ane 
report states that an economical 
tance measuring combination 
have great appeal to this market 
creased use of ILS low ilizer ind 
lope equipment is also seen 

loday’s general aviation plane owner! 
have an mvestment of some $100 mil 
lon im auxihary equipment, GAFP( 
onservatively estimate on the basi 
of replacement cost 

Ihe group's breakdown of the cu 
rent general aviation fleet puts the 
number of aircraft used primarily for 
business transportation at 23,006 
idding those aircraft used for air 
harter and cargo the number come 
ibout 34,000 planes. These make 
the major portion of Class I and Cla 
Il aircraft and about two-thirds of 
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SERVICE 
MEANS 


“Service” is a watchword in the Hayes diversified pro- 
gram of aircraft development and production. 
Hayes service on a project begins in Hayes versatile 


engineering department with scientific research and aero- 
nautical design of aircraft and component parts. Then 
follows service by trained manufacturing personnel, me- 
chanical craftsmanship, high quality materials. Add a 
plant facility with 10 production-line bays 30 acres 
under one roof — equipped with modern tooling, and you 
have a composite factor of service which means fulfill- 
ment of drastic delivery schedules. Finally, there is the 
savings in costs to the U.S. Air Force and Army by Hayes 
efficient cost control system for overhaul, modification 
or IRAN processing. 

This is the service which has made Hayes a leading air- 
craft modification facility, because service means growth. 


TO ENGINEERS AND SCIENTISTS 


The rapid growth and expansion of Hayes creates a 
continuing need for aeronautical scientists, aircraft 
design engineers and graduate engineering students, 
for which new opportunities open up almost daily 
Hayes now has over 8,000 employees and is a compet- 
itive industrial facility for modification and mainte- 
nance of aircraft, including guided missile work. Write 
Personnel Department, P. O. Box 2287. 


i 


AIRCRAFT CORPORATION 


ENGINEERS + DESIGNERS « MANUFACTURERS 








Number of Aircraft by Classes 


(As of Jan. 1, 1956) 





Aircraft Certificated 
Cless Airworthy 


1,630 

1,525 

22,545 

iv 31,623 
Vv 256 
57,579 


Totals 


Inactive 
Aircraft 


Registered 
Aircraft 





Source: CAA 








Primary Purpose of Use by Aircraft Class 





No. of Business 


Airworthy 


Aircraft Trans- 


Class Aircraft portation 


3,160 
22,550 
31,600 

260 


Passenger 
and Cargo and 


for Hire 





Instruction 
and Miscel- 


Patrol Personal 
and Non- 
laneous 


Survey Business 





Source: Aircraft owners survey. 











Type of Owners by Aircraft Class 





Airworthy Company 


Aircraft 
Class Aircraft 


1,630 
1,530 
22,550 
21,600 


Business Individual 


(Aviation) 





* Less than 0 5% 


Source: Aircraft owners survey 





+ O00 pl Tit 


purpos 


Another 


non-businm 


lia Il t px 
ie used for 
They are comprised primarily of Class 
Il and Cla 1\ typ 

\ shifting usage 
urcraft will result in substantial revision 
of the general aircraft fleet by plan 
class, according to the report. Increasing 
proportion of the fleet will be im Clas 
I and Il aircraft with some imerease m 
Itl planes. The pro 


urcraft is expected 


# general aviation 


the ratio of Cla 

portion of Cla I\ 
to drop sharply im view of increased 
numbers of higher performance plan 
ind a shift of owners from Class IV 
types to Class IIL in the lower per 


formance range 


132 











Another factor tending to imerease 
thre overall general iviation fleet 
the steadily increasing income of U. § 
tarnalye Marketing analysts consider a 
median annual income of $25,000 as 
i measurement for an airplane prospect 
GAFPG researcher tate that m 20 
year there will be on 550.000 
families in this income bracket and of 
the age level to cncourage an mtecrest 
in owning an airplane 
Increase in numbers, utilhzation and 
performance characteristicy of general 
wiation aircraft will ha 1 profound 
umpact upon aviation facilties, particu 
larl ince there is a marked tendency 
to 


r airplanes to be based in the more 


To the 
ENGINEER 
of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 

... mechanical engineers 

.-- mathematicians . . . specialists in 
engineering mechanics... electrical 
engineers . .. electronics engineers 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience 


Address Mr. G. D. Bradley 


lat. 1 134) CORPORATION 


9851 So. Sepulveda Blvd 
Los Angeles 45, Calif 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiResearch Industria! 
Rex — Aero Engineering 
Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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Complete AiResearch pneumatic, 
pressurization and air conditioning 
systems for jet transports 





PNEUMATIC SYSTEM AIR CONDITIONING Cabin Recirculating Far 
1. Gas Turbine Compressor Unit . Cabin Air Conditioning and Pressuriza 26. Cabin Recirculating Fan Check Valve 
. Storter Air Bottle tion Shut-off Valve 27. Cabin Electric Heater 
. Starter Shut-off and Control Vaive . GTC Air Conditioning Shut-off Valve 28. Flight Station Electric Heater 


2 

3 

4. Line Combustor . Primary Heot Exchanger 29 Flight Stotion Recirculat ng Fan 
5 


. Turbo Starter - Bootstrap Refrigeration Unit 30. Flight Station Recirculating Fan 
6. Empennage Anti-icing or GTC Starting . Secondary Heat Exchanger Check Volve 


Shut-off Valve 
- Primary Heat Exchanger Cooling 31. Flight Station Hot By pass Valve 


7. Load Control Valve 
Air Fon 32. Auvuxiliar y Ventilation Control Valve 
PRESSURIZATION ° Secondary Heat Exchar ger Cooling 33. Ground Condition ng Valve 


8. Turbo Compressor Shut-off Valve Air Fan 
9. Turbo Compressor . Woter Separator 


10. Turbo Compressor Check Valve . Woter Separator Anti-icing Contro 


MISCELLANEOUS 
34. Bieed Air Control Vaive 


11. Emergency Pressurization Valve Valve 35. Anti-icing Shut-off and Control Vaive 


12. Cabin Pressure Controller . Turbine By poss Volve 36. Oil Cooler 
13. Cabin Outflow Valves . Cabin Hot By-poss Valve 37. Fuel Heater 





All components proved compatible by millions of 
hours of operation with similar type equipment in both piston-powered 
transports and military turbine-powered aircraft 


Outstandu r oppor snitie for q valihed eng 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California Phoenix, Arizona 


ore eerom 











94,000 ROUND TRIPS 
TO THE MOON! 


45 billion miles! That’s the distance logged last 
year by passengers aboard airlines throughout 
the world. This figure represents a 16% in- 
crease over airline passenger mileage in 1955 
And the record for 1957 is expected to be even 
more impressive. 

As the world’s air traffic grows, so does the 
demand for new and better planes 


~ 
8 OUT OF 10 OF ALL INTERNATIONAL AIRLINES USE 


and for 


new and better products to power and lubricate 
them! Esso Marketers continue to lead the way 
in providing the world’s thriving air travel 
industry with superior service and with 
superior aviation petroleum products, backed 
by 50 years of Esso research. 
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Forecast of Traffic Density 
at Selected Large Hubs in 1976 





Estimoted Number of 
Operations on Peak 
Day of Typical 
Hub Name Busy Week 


1956 1976 


29,000 
19,500 
18,900 
7,500 
6,500 
4,900 
3,800 


Los Angeles 
New York 
Chicago 

| Dalles 
Miami 





Seattle-Tacoma 


Denver 


General Aviation Facilities Planning Group 


Surve y 
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Curtis Assumptions 


Following assumptions were accepted 
kdward P 


iviation = tacilities planning ad 


as established criteria by 
Curtis s 
visors m developing forecasting require 
ments over the next decade 


eNo 


tmuance of 


global war to occur, but con 


international tension with 
periodic local incidents 
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continues vulnerable to cnemy 
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Look what the 
Permadizing 


Man brings! 


Stillman has the answer... 


PuT US IN THE 


“INSULATION” BOOTH 


Quiz us on the subject we 
know from A to Z and 64,000 
to 1 we'll come up with the 
prize-winning answer that will 
save you money 


Every day Foster engineers and technicians are 
giving the right answers to questions regarding 
jet blankets, thermal and acoustical insulation 
and cushioning, and particularly SQUARCEL, the 
new stainless steel honeycomb core—the newest 
answer to high temperature heat problems in 
aviation structural sandwich details 


For complete information and literature, 


wetter John J. Foster Mfg. Co., 
P.O. Box 2067, Santa Ana, California 


Eastern Manufacturing Facility: Watertown, Conn 


It’s a case full of 
Permadized sample parts 
They're perfect examples of 
this amazing rubber-to-metal 
bonding process, I'm told. 
But if you want proof, write 
Stillman for “The Permadizing 
Story.” It describes the 
process, and gives valuable 
in-use information, 


PERMADIZING 


Stillman 
Rubber 
Company 


811 Marilyn 


Iver City, California 


Ave nue, 


» Lorain Road 


26, Ohio 





POTENTIOMETER 
SPACED WINDINGS 
IN BARE WIRE 
RESISTANCE TOLERANCE 
T.P.1, TOLERANCE + 3% 


5% 


ON GLASS 
COPPER 


uP TO 
1000 T.PJ 
WIDE 
RESISTANCE 
RANGE 
CUSTOM MADE 
BY 


H. TINSLEY & CO. 
P.O. BOX 546 

ST. JEROME P.Q 
CANADA 


MAKERS OF PRECISION 
LABORATORY INSTRUMENTS 
FOR OVER HALF A CENTURY 

















THE FLIGHT HEARD ‘ROUND THE WORLD 


of world-wide communicatior 


Recently three B-52 bombers flew around the world in 


only specks in the the pilot, so 


red b 


maintenance, 


45 hours and 19 minutes. They wer 


vastness of the sky, yet they were in voice-contact every 17 


mile of the way—with SAC headquarters in Omaha, 
with each other, with bases along the route and with the« 
KC-97 tankers that refueled them in the air 

In this as in other ways, RCA serve 
RCA scientists and engineers 


high reliability, positive 


with a choice of any 20 of 44,000 frequen 


Their speed-of-light contact was the AN/ARC-21 liaison 
communications set in each of the ships. This is a long 
le airborne system, capable 


range, pressurized, high-altitud 


RADIO CORPORATION of AMERICA 
DEFENSE ELECTRONIC PRODUCTS CAMDEN, WN. J 


Tmk(s 





NEW—SPS 119 FW aircraft locknut 
for applications up to 1200'F 


Critical components operating under high 
temperatures in jet engines—in manifolds, 
afterburners and similar hot spots—cannot be 
kept fastened with ordinary locknuts. In high 
temperatures, such nuts soften and fail from 
loss of tensile strength. They also seize after 
cooling. Often removal of the nuts can then be 
so difficult that the parts they hold together are 


damaged in disassembly 


SPS 119 FW high temperature locknuts were 
designed to end such problems. Made of corro- 
sion and heat-resistant alloys, and silver plated 
to exact specification, they retain their high 
tensile strength in temperatures up to 1200° 
And they withstand hundreds of cycles of heat 
ing and cooling without galling or seizing on 


mating threads 


For complete information about SPS 119 FW 
1200°F locknuts or the complete line of stand 
ard SPS threaded aircraft fasteners, or for 
assistance with your special aircraft threaded 
fastener problem, write us today Aircraft 
Products Division, STANDARD PRESSED STEREI 


Co., Jenkintown 3, Pa. 


NEW SPS 119 FW self-locking nut is made of corrosion and heat-resistant AIRCRAFT PRODUCTS DIVISION 


alloys, silver plated. It incorporates the reliable SPS Fiextoc self-locking 
feature, which locks the nut securely in place without auxilary locking 


devices, These nuts are precision manufactured to Class 3B fit 


STANDARD PRESSED STEEL CO, 


SPECIFICATIONS JENKINTOWN PENNSYLVANIA 








604 











Stenderd sizes range from *10 to 4 in. diameter. Other SPS high temper- 
ture aircraft locknuts are available in larger sizes. Write for details 





NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


FURY ON THE BEACHES 


Carrier-based FJ-4B jets—newest of the famous FURY fighters—now add their might 
to the air arm of a Navy charged with helping to keep the world at peace. 
The FJ-4B strikes harder than any of its forebears. It is fully equipped for 
low level attack support of assault troops... gives the Navy added power 
to stop trouble where it starts, before it spreads. Now in full production, 
the FJ-4B was designed and developed for the Navy by North American's 
Columbus Division — another example of the partnership between the 
Armed Services and American industry in the interest of national security. 


Engineers: write for details regarding challenging positions now open. 


A\ 
NORTH AMERICAN AVIATION, INC. ARS 


Los Angeles, Downey, Canoga Park, Fresno, California; Columbus, Ohio; Neosho, Missouri 


138 
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ON-AIRWAYS FLIGHT are compared with off-airways trafhe (left). Distance from base of business plane destinations is graphed 


Stretching thi ) tl 


ri 5 airports Comprisi 
control load hub area pomt up the 


1] pl »blem 


there is ke margm | trafhe planners stud g Cl} il 
load hifted peration 
naintam schedule 
rt ictivit Wa found 


the 


DY ventured little fur 
cher to come mm the mK ed 


or September with littl ( 
region to region. Vania rda 1] 


ration throughout — th 


vithin the hub 
ntured 
bite ift 


i hul 
unular acre thi 
ding up toward th Local Versus Cross-Country 
nd Sunday th Operations at Selected Hubs 
period last Octol a aah teeta na a 


C0) CSAPPG 


Pullica 


Operations on Peak Days of a Typical 
Busy Week 

mitry 4 

LOOLO00 ind: 


takcoftt ma 


r { Cross 
if thi data cd 


Country 
st? tot 


on plane 


be broken Chicago 


Dallas 
Fort Worth 


e Large hubs, 
t San Francisco 


eNedium and small hubs 
ti f oj 
Non-hub airports, | 
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Tulse 
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landing 
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Source: Aircraft Operations Survey 
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Flying Hours by Class of Aircraft 





Average | 


Annvel | Total 


Aircraft’ Number Hours Annval 
of Aircraft Flown per 


Aircraft 


Class Hours 


1,630 
1,525 
22,545 
31,623 


725,000 
343,000 
4,392,000 
4,620,000 


57,579 10,080,000 


Source: Aircraft Owners’ Survey 











upported by the qualifications of thei 
which substantiates the belief 

bigger and faster multi-engin 
getting the heaviest 


pilot 
that th 
urcraft are the on 
ie 

Approximately 60% of the Class I 
mad Cla 
have instrument ratings; the trend 
of Class IIL and 
60% of the 
pilot tickets, 
ratings 


Il general aviation aircraft 
pilot 
reverse in the case 
Cla 1\ 
hold only 
relatively few 


plane where 
pilot 


with 


priv ite 
mstrument 


held by either private or commercial 
pilots of these aircraft classes 
Interesting point is that some 58% 
of Class III planes have IFR capability 
indicating that the performance of the 
uirplanes outstrips the capability of their 
pilots, leaving a large field for instruc 
tion facilitic 


PRIVATE LINES 


to develop 





USAF designation for its 80 Cessna 
310 light twins is L-27A. First military 
fiving, with imitial deliveries 


planned for this month 


models are 


Piper Apache No. 1,000 was delivered 
to Dr. and Mrs. T. J. Gamble, Encino 
Calif. late last month. First Apache dc 
livery was made April 1954 

Completely transistorized dynaverter 
weighing 1.6 lb. will replace dynamotor 
in nearly all Aircraft Radio Corp. radio 
md navigation equipment, providing 
weight saving of about 507 
ou ARC 
DVIOA, new 
carlier equipment, has no moving parts 
has no altitude operating limits and pro 
in filtering r.f 


ove! previ 
Designated 
smaller than 


dynamotor 


unit is also 


vides improved efhiciency 


\ 
TOP AIRCRAFT PERFORMANCE \ 


1S INSURED BY 
QUALITY EQUIPMENT 


installed by Executive Aircraft Electronics, Inc: 


For better flight safety and comfort, today’s executive 
aircraft depend on many electrical and electronic con- 
trols. The name Bendix stands for top quality in this 
equipment -and insures top performance in communi- 
cations, weather radar and navigation systems. 


The technicians of Executive Aircraft Electronics have 
the know-how that means proper installation of this 
equipment. Their training and experience is a perfect 
complement to the quality of Bendix. The Executive 
Aircraft Electronics shop is furnished with complete 
testing facilities for weather radar systems as well as 
all other communications and navigation equipment. 
Whatever your needs in this field, you can depend on 
Executive Aircraft electronics craftsmen to do the best 
job and deliver it to you on time. We have many 
satisfied customers, and satisfied customers are our 
best recommendation. Call us for your next electronics 


and electrical work. 


/ . 
* ¢€telthel' i AIRCRAFT Electrons, 


noise. Unit will be available as a r 


placement item by the end of Junc 


Additional $15 tax on each agricul 
tural aircraft used for spray/dust opera 
tions during 1957 in North Dakota is 
inaugurated by state 


change 


commission 


major 
acronautics 


New Beech distributor is Jack Adams 
Aircraft Sales, Inc., Memphis, Tenn., 
covering parts of Tennessee, Mississippi 


ind Arkansas 


emergcnc 
will be dis 
Associate 


meet a new 


Entirely self-contained 
lighting system, Evaculite, 
tributed exclusively by A 
Inc. Unit is 
Civil Aeronauti 
lation, CAR Part 
effective May 3] 
uircraft to carry independently powered 
lighting 


designed to 
Administration regu 
40.173 and 41.17 
requiring all airline 


cmergency 


Ltd.., \ in 
loaned 10 
madian A 


Okanagan Helicopters, 
couver, B. C., has been 
Sikorsky H-19s by Roval (¢ 
Force to transport maintenance person 
nel, supplies and equipment on th 
western sector of the Mid 
Contract was awarded by 


inada radar 
warning line 
Canadian Department of Defense Pro 
duction 





P.O. Box 7FT3O0O7 *® Dalias, Texas *® Gariand Airport ® DAvis 1-2675 


i 8, 
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BUILDS JOB INTEREST 
at BELL 


experimental and vertical 


Bell’s activities are widely diversified 
rising aire raft, roe kets and rocket « neines, missiles and guidance systems, 
electronics, servomechanisms and nucleonics to name only a few. Such 
diversity means broad fields of interest for engineers and technical per- 
sonnel—insurance against boredom and assignments too limited in s¢ ope 
to let you go as fast and as far as you are capable. 

Bell is progressing, growin and « xpanding There are openings at all 
levels and in all fields as listed at the right. If vou are looking for a move 


that offers every opportunity for a permanent career with profes ional 


BELL 


Sherer fl (ve 


vrowth and recognition and capable , congenial asso- 
ciates, contact Bell. 

For further information regarding employ- 
ment opportunities in the Weapon Systems 
Division or the Aircraft Division of Bell Air- 
craft,write today: Manager, Technical Employ- 
ment, Dept. E-22, Weapon Systems Division. 
BELL AIRCRAFT CORPORATION, P. O. Box One, 
Buffalo 5, New York. 


i 





Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 

Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 

Electronic Standards Engineers 
Engineering Computors 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Nuclear Physicists 

Operations Analysts 

Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Reactor Designers 

Reliability Engineers 

Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 


Weights Engineers 





EMPLOYMENT OPPORTUNITIES 


LEAR 


GRAND RAPIDS DIVISION 


Manufacturers of precision 
products for aviation since 
1930. Today, Lear is one of 
the world’s leaders in the 
design and production of auto 
matic flight control systems 


GROUP 
ENGINEER 
Flight Controls Analysis 


World's largest collegiate stadium—University of Michigan. To lead group devoted to the 
synthesis and analysis of auto 
matic flight control systems in 
missiles and piloted aircraft 
Five years applicable experi 
ence required.Advanced degree 


Now’s the time to get a 


50 YARD LINE SEAT! 





preferred but not required 


by we 

The Bendix Systems Division is the newest division of Bendix > FLIGHT CONTROLS he 
Aviation Corporation. It is located adjacent to the University of , ¥ 
ANALYTICAL ENGINEERS \ 


Michigan in Ann Arbor. Its function is to integrate Bendix skills 


and facilities for systems planning, development and production 
To determine the requirements 


This new organization is being expanded rapidly. It is a fine and performance of automatic 
opportunity to get in on the ground floor of this big and im- flight contro! systems on the 
portant new part of Bendix, especially for men who feel their 
latest type aircraft. Two years « 
present chances for growth are not good Pa 
applicable experience required fs 
Specifically, we need men with experience in: , ya 
SURVEILLANCE & RECON: radar, infrared, acoustics 
WEAPONS: missiles, aircraft subsystems, guidance and control. 
DATA PROCESSING: analog and digital computers, displays 
NUCLEAR: reactors, propulsion, special weapons 
COMMUNICATIONS: radio, digital, data links 
NAVIGATION; radio, inertial, ground-controlled 
COUNTERMEASURES: ecm, decoys, electronic warfare. 
OPERATIONS ANALYSIS. 


HARRY B. TRIMBLE 
Assistant Employment Manager 


LEAR 


INCORPORATED 


For an interview, write or call (NOrmandy 5-6111) Bendix 
Systems Division, Ann Arbor, Michigan. 


110 IONIA AVENUE, N.W 
GRAND RAPIDS 2. MICHIGAN 


Bendix Systems Division by 


ANN ARBOR, MICHIGAN 
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EMPLOYMENT OPPORTUNITIES 
ENGINEERS AND SCIENTISTS: EE’s, ME’s, Physicists 


Boge ti: GENERAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 


but here’s 


proof EQUIPMENT DEPARTMENT 


offers 3-way 
professional development 


HMEE has long been aware that most engineers look to the future. You want to know 
where you'll be 3 years — 5 years — from today. (And after ali, so do we.) As a result 
we have developed and can offer you (in addition to generous starting salaries) a 
3-way plan for professional development that’s been proved in practice. 


At HMEE you have the personal and professional advantage of working with 
the acknowledged leader in your field. You benefit from our experience (just 
as we gain from your fresh ideas). You have the modern physical working 
areas and equipment (over 250,000 square feet of new labs and offices in the 
past two years) without which no engineer can do his best. 


In-plant courses, valued at up to $1500 per year keep you abreast of new 
I I I I 

developments and techniques. From a practical standpoint these courses pre- 
pare you for your next advancement. 


Our 100% Tuition Refund Plan lets you pursue graduate study at Syracuse 
University, Study for your next degree take refresher « é or learna 
new area that appeals to you. Whichever you do, the net result has to be proe 
fessional deve lopmeée nt, 


This, then, is our 3-way plan for professional development. We think it Is 
one of the most important advantages we can give to new HMEE engineers, 


We have more than 75 unfilled assignments in: 
If you agree, consider f B 
MARINE & ORDNANCE RADAR @ GF RADAR @ An @ MM ATi 


our present openings: s ATA HANDLING © Mi Le IDA Race Then. © Alms e RQUIPMENTS 





Here are four of them: 


with electronk 


bal fa 


r given periods of 
t Must 


development 


leo ame 
IF amplifiers 


Interested? Take a few moments to write us about your background, education, 
experience, and, most important, your interests. We'll respond promptly, 


Write in complete confidence to: My George RB. Calle nder, Dept 62-T 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @® ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 





FOR ENGINEERS WHO WANT THE 
OPPORTUNITY FOR PROFESSIONAL LEADERSHIP 


... THERE ARE THESE 
POSITIONS IN 
AIRBORNE ELECTRONICS 
WITH RCA 


Join RCA Airborne Electronics and you'll work on a complete, 
integrated electronic system for aircraft! This is one of the con- 
tinuing, stimulating projects now underway at RCA Camden. There 
are immediate openings for engineers and scientists who would like 
to apply their experience in this very advanced effort that includes 
the Airborne Weapons Systems fields of 


© Airborne Systems © Airborne TV 


®@ Airborne Fire Control © Computers 
Enginecring e Servomechanisms 


@ Airborne Communications @ Infrared 
& Navigation Radar 


© Automatic Flight Control 


Specifically, RCA now has openings of great interest to men with 
BS degrees in Electrical or Mechanical Engineering, or Physics. 
You preferably should have some experience in the phases where 
these opportunities are open: 


@ Vibration and stress analysis 

© Electronic thermal design 

¢ Transistorization 

® Precision, mechanism design 

@ Pulse circuitry 

© Communications systems analysis 

® Electronic equipment packaging 

© Aircraft installation and structures design 

® Reliability and environmental problem solution 


There's extra satisfaction, stability, security in RCA benefits that 
are among the industry's most liberal . . . excellent starting salaries 
... Tuition Refund Plan for advanced education the small- 


company atmosphere of RCA’s small working groups 


Please send a resume of your education and experience to: 


Mr. Robert A. Wallace 

Engineering Personnel, Dept. Z-13E 
Radio Corporation of America 

Bidg. 10-1, Camden 2, New Jersey 


RADIO CORPORATION of AMERICA 


- » Defense Electronic Products 











Engines do better at 


BENDIX PRODUCTS DIVISION 


You can complete your 
graduate study at 


The UNIVERSITY of 
NOTRE DAME 


and work at one of these 
stimulating assignments 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVOMECHANISMS 
ROCKET CIRCUITRY + HEAT TRANSFER 

MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING + VIBRATIONS 
STRUCTURES & STRESS 
ELECTROMECHANICAL DESIGN 
AIRCRAFT 


If you are interested in a good starting 


salary and a successful engineering career, 


send a summary of your educational and 
practical background to: 


Administrative Engineering 
Bendix Products Division 
202 Bendix Drive, South Bend, Ind; 


Bandi” 


PRODUCTS 
DIVISION 


r the base 


brighter the 
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EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERS” 


DIGITAL *« ANALOG 


AC The Electronics Division of General Motors Corporation has specific 
career opportunities for engineers experienced in analog or digital computer 
design, development, and application engineering. 


Experience in the following areas is desirable: 


ANALOG COMPUTERS DIGITAL COMPUTERS 


1. Electro-mechanical analog Logic design of special purpose 


computers 

computer Instrumentation 

Pulse circuit design 

2. Electro-mechanical Airborne digital computers 
computer design and . Memory design using Magnetic 


cores 
Mechanization 
Analog to Digital and Digital 


Pas tiaeltlarls computer systems to Analog Conversion. 


Work with the top men in the field and with the finest test, research 
and development facilities. New plant being added in suburban 


Milwaukee as a part of Major, Permanent, Expansion Program 


GM's long-standing policy of decentralization creates individual 
opportunity and recognition for each Engineer hired 


You wiil enjoy, as will your family, Milwaukee's “small town 


friendliness and metropolitan shupping and cultural advantages 


For immediate confidential interview in your area or an invitation to 
visit Milwaukee —see our plant, talk with our engineering heads and 


discuss your possibilities, contact 


Mr. Cecil £. Sundeen 
Supervisor of Technical Employment 


THE ELEC Tee SEG Ss DIVISION 
GENERAL MOTORS Corporation 


Flint 2, Mich . "Milwaukee 2, Wis 





EMPLOYMENT OPPORTUNITIES 


The saga of the 

ancient Titans is epic. 
When this race of giant 
gods struck their chains 

to walk into freedom, they 
walked into the immortality 
of legend. 


Today a new giant, the ICBM, 
Titan, is developing a legend for the 
future. 


A select group of engineers is working 

on this project at Martin—Denver. We 
need others—you, perhaps. We need your 
ability, your ambition, your imagination. 
In return, we offer a chance to make 
history. We offer opportunity without 
limit. We offer the modern facilities 

of our plant, located in the foot- 

hills of the Colorado Rockies. 


EELS } 


Find out more; you'll 
like what you hear. 
Write Emmett E. 
Hearn, Employ- 

ment Director, 
Dept. V-12, 

P.O. Box 179, 

Denver |, 

Colorado, 


yiTA® 


7 





es 





Ka CG 


Aeronautical 


Engineers 


AIRCRAFT NUCLEAR 


PROPULSION 
I 


Sound fundamental 
the flexibility necessary to acquire 


job, opens 


training, plus 


new knowledge on the 
exceptional opportunities to men 
who can bring nearer the day when 
the first craft is 


airborne 


nue lear “powe red 


Immediate Openings for Aeronautical 
Engineers With or Without Previous 
Nuclear Experience. In these areas: 


STRESS & WEIGHT ANALYSIS 
TURBOJET 
REMOTE HANDLING 
SHIELD DESIGN 


THERMODYNAMICS & 
CYCLE ANALYSIS 


POWER PLANT COMPONENTS 
REACTOR DESIGN & STRUCTURES 
HEAT TRANSFER 
FLUID FLOW 


The professional rewards of these 


positions are many Association 
with nuclear experts, instruction at 
in-plant seminars, a 100% Tuition 


Refund Plan for 


Small groups, liberal technical as- 


graduate study. 


sistance and extensive research 


facilities 


Mer it reviews are frequent, respon- 
fully 


high and are 


sibility delegated Salaries 
start backed by a 
model benefit program 


RELOCATION EXPENSES PAID 


OPENINGS ARE IN THE 
WEST AND MIDWEST 


Write in confidence, stating 
salary requirements to 
P-5077, A 
Classe. Adv. D 


Y. 36, N. ¥ 








Don’t forget the 
BOX NUMBER 


When answering the classified advertise 
ments in this magazine don't forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertise 


ment you are answering. 
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EMPLOYMENT OPPORTUNITIES 


Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed by Goodyear Aircraft engi- 


neers. It is so vital to our national security, the facts about it are still top-secret. 


that is the 


py MASTER the mystic forces of the sky 


purpose and the plan of all Goodyear Aircraft 


engineers 


How well they succeed is evidenced by such miracle 
de velopme nts as ATRAN. This is the an azing all-weather 
navigator which unerringly pilots planes and missiles 


to targets thousands of miles away 


ATRAN is a good example of the challenge — and the 
opportunity—available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano 
pies radar structures, metals engineering to name 


just a few 

At your disposal are the most modern engineering and 
research laboratories, inc luding one of the largest com 
puter laboratories in the world 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 


be yours at Goodyear Aircraft. Our continued growth 
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and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studi company paid 
tuition courses le ading to rdvanced cle grees are available 


at nearby colleges 


kor further infor ation on your carcer opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones. Personne 
Dept Goodyear Aircraft ¢ poration Akron 15, Ohi 


Theyre doing big things at 


GOODSYEAR 
AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 


Openings as of May 20 


WHICH OF THESE 
18 CAREER POSITIONS at ARMA 
INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 
level creative work, but security and job stability as well. 
Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow- 


ances arranged. 


A partial listing follows. Information on many more posi- 
tions may be obtained by contacting Robert Burchell at the 


address below 


QUALITY CONTROL ENGINEER 


Require experience in gyroscopic trouble 
shooting. Design knowledge of stable ele- 
ments and some background regarding 
reliability and failure association for com- 
plex guidance systems to be used in mis- 
sile field. Must have complete knowledge 
of statistical methods. 


TEST ENGINEER 

Performs and assists in testing complex 
inertial equipment and in particular the 
inertial platform. Must be capable in di- 
recting the duties of test technicians and 
maintaining rigid production schedules 
Must have experience in gyroscopic and 
basic gyroscopic test techniques. 


TEST ENGINEER 

Performs and assists in testing activities of 
complex computers for fire control and 
guidance systems. Must be capable of di- 
recting the duties of test technicians and 
maintaining rigid production schedules 
Experience should include a background 
in basic test techniques in the above field 


OPERATIONAL EVALUATION ENGINEER 

Conduct operational checks on electronic 
and electromechanical systems, locate and 
evaluate deficiencies and report on specific 
phases of the environmental test program 


DEVELOPMENT ENGINEER — CIRCUITRY 


Research and development engineering 
work in radar pulse circuits, sweep and in 
dicator circuits, intermediate frequency 
amplifier circuits, and feed back ampli 
fiers. Must have post graduate experience 
in circuit development engineering with 
applications in both radar and counter 
measures fields 


PRODUCT ENGINEER 

Initiate, compile and maintain design stand 
ards on electrical, electronic and mechan- 
ical design subjects pertinent to fire control 
equipment and inertial guidance compo 
nents. Must have considerable responsible 
experience on product design standards 
covering areas indicated in job studies 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Project engineering of computers, pro and 
anti submarine fire control equipment, air 
borne navigation plotting equipment and 
similar equipment. Preparation and pro 
posals on equipment of such types 


RELIABILITY ENGINEER 

Develop methods for evaluation of ac 
curacy, reliability and operational suita 
bility of missile guidance systems 


OPERATIONAL EVALUATION ENGINEER 
Perform enginecring studies and analysis 
of techniques for evaluating performance 
of missile guidance systems and its com 
ponents including gyros, accelerometers 
digital computers 


TEST SPECIFICATION AND 

PROCEDURES ENGINEER 

Assess adequacy of test procedures, meth- 
ods and test equipment in the major as- 
semblies and complete fire control systems 
Revise existing test procedures so that auto- 
mated procedures and automated eauip- 
ment may be utilized 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Guide and assist engineers in technical 
problems in field of electrical and elec- 
tronic design, servo systems, missile guid 
ance systems. Responsible for major prod- 
uct improvement program and test pro- 
grams. Provide technical liaison with 
quality control. Heavy servo background 
desired 


GROUND EQUIPMENT ENGINEER 

High degree of technical and administra- 
tive responsibility on complex projects in- 
volving the design and development of 
production test and field test equipment 
for gyroscopic systems and digital com- 
puters 


PRODUCTION TEST EQUIPMENT 

DESIGN ENGINEER 

To administer and technically direct the 
design, development and manufacture of 
test equipment for production use in the 
manufacture, inspection and test of highly 
complex electronic equipment 


SYSTEMS EVALUATION (MISSILE GUIDANCE) 
Perform functional engineering studies 
and design of inertial guidance systems, 
determine system and component require 
ments and performance, conduct system 
and component dynamic studies and simu- 
lation, perform error analysi 


GYRO DEVELOPMENT ENGINEER 

Develop precision gyro systems including 
mechanical problems such as lubrication 
temperature controls, hydrostatics, and 
vibration and electronic work on accel- 
erometers, amplifiers, torquing circuits and 
electrical pickups 


PLATFORM ENGINEER 

Conduct investigation of a theoretical 
nature relating to gyros or inertial plat- 
forms including design of closed loop con- 
trol equipment pertaining to the above 


ELECTRO-MECHANICAL ENGINEER 

Conduct investigation on special electro- 
magnetic and electromechanical devices 
including evaluation and or design of trans- 
ducers, servo systems and related devices 


MECHANICAL DESIGN ENGINEER 

Perform mechanical design of airborne in 
strumentation and transducers required 
for field evaluation of missile guidance 
systems. Responsible for packaging and 
mounting equipments 


Clip the job (or jobs) you're interested in and mail, with your 
confidential resume. No reference contact without your per- 
mission. You'll receive a prompt reply, and your copy of 
“Your Engineering Career with Arma,” full of detailed 
information about this company. 


AA IP ADL 


Mr. Robert Burchell 

Technical Personnel Dept. A-674 
Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L. 1, N. Y. 


a top professional 
position for the 
qualified ... 


METALLURGIST _ 


We need a man with a BS in metallurgy 
plus a minimum of five years’ 
experience in the metallurgy field who 
has some administrative background 
and experimental background. He will 
work in our Jet Engine Development 
Group as a 


high temperature 
materials application 
specialist 


This position calls for your participation 
in the planning and execution of 
programs leading to the introduction of 
new exotic high temperature materials 
related to specific programs, for 
turbine component parts You will 
direct assigned programs and pending 
revisions aimed at redirection in order 
to realize maximum benefits for these 
new material developments also 
directing internal and external 
Laboratory, Manufacturing .od Testing 
Programs 


Bees eae 


Your rer Ww be 
treated strict 


fidence Address 
A.28 








SALES ENGINEER 


OUTSTANDING OPPORTUNITY 
WITH NATIONAL COMPANY 
MARKETING UNIQUE 
ELECTRONIC EQUIPMENT 


Must be of executive calibre to 
contact top level personnel in 
Missile and Aircraft Industry. 
Experience in servo techniques 


preferred. 


Send resume to 
P-5143, Aviation Week 
68 Post St., San Francisco 4, Calif 
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EMPLOYMENT OPPORTUNITIES 


Test Engineers 


ENGINEERS 


EXPAND YOUR 
FUTURE AT RYAN 


o toast growin 
proneering 
jet- propul- 
Work on 


Automatic Navigation 
Missile guidance 
Rocket combustion 
High Temperature 
metallurgy 
Advanced 
aerodynamics 


Write in confidenc> 
James Kerns 


* 
~~ ‘RYAN 
AERONAUTICAL COMPANY 

2720 Harbor Drive 
Sen Diego 12, California 


The most powerful ramjet test 


facility in the count »rovide ry . 
d we ‘ Test engineers with an eye for 


Marquardt engineers with the 
toot "od dee rea interesting and challenging projects, 
will find these—plus a creative climate 
which encourages original and 
independent work- 


at Marquardt Aircraft Co. 


PERFORMANCE ANALYSIS 


Aircraft Flight Performance 


Engineer Marquardt At Marquardt, outstanding 


a opportunities exist for personnel with 
offers outstanding 


a degree in Mechanical, Aeronautical, 
opportunities in Electrical, Civil or Chemical 
Engineering; or with specialized 


formance ; : 
Altitude Test Perto supersonic propulsion | training and experience in test facility 


Engineer 
design, operations, instrumentation 


and analysis. 


becoming a name instead of a number, 
are invited to contact Jim Dale, 
Professional Personnel, Marquardt 
Aircraft Co., 16555 Saticoy Street, 

Van Nuys, California. 


POplar 1-1100 








JET ENGINE DEPARTMENT 








Professional Engineers interested in 


marquar C2. )asneanrs co. 
Z / > 

FIRST IN RAMJETS 

L_ ee SO ale Van Nuys, California -« Ogden, Utah 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


experienced in the missile 
and gas turbine fields 


SEND FOR THIS BROCHURE 


GET THE FACTS about Solar and you 
triple opportunity... and get them now! 
Solar currently offers an exceptional 
opportunity for you to advance rapidly 
A new creative engineering group is 
now being formed for a challenging 
new project in guided missiles. Many 
openings also exist in Solar's fast-mov 
ing gas turbine programs. The growth 
potential is tremendous with com 
mensurate rewards in advan ement 
Another important advantage is this 
you don't get lost in the crowd at Solar 
It is a medium-size company (2800 
people in San Diego) that has grown 
Personnel policies 


steadily since 1927, 


150 


are advanced, in luding a profit shar- 
ing retirement plan, 

Another advantage at Solar is the 
pleasure of: living in California climate 
at its best. San Diego is warm and 
sunny the year around, with unmatched 
recreational and cultural facilities 

For brochure, write to Louis Klein, 
Dept, E-203, Solar Aircraft Company, 
2200 Pacific San Diego 12, 
Calif. Why not also send along aresume 


Highway 
of your qualifications and education? 


SOLAR 


AIRCRAFT 


SAN O'EGO 
COMPANY OLS MOINES 


| Septem he \tt tive 





REPLIES (8 

c/o Thin pu f 

EW YORK P.O. B 

CHICAGHU V 

SAN FRANCISCO 
LOS ANGELI 


POSITION VACANT 


Pilot. 


needed 


experienced, instrument experience 
fe charte perat r June t 
7 Old Ce 
Mass 


POSITIONS WANTED 


ATR CAPTAIN: 
I _ i6. B 
Desire Executive flying 1 
lomesti« Resume furnished. I 
on Week 


11,500 hrs.—Ratings DC-3 
ne 0 Ma ed Awe 4 
re un 


“W A ‘ 


ATR Pilot——experienced graduate Aero Engi- 
! 4 ma ed hildrer s00 hou 
' commar}tr 
fl ‘ 


ne 0 or 
x I 


backs ind PW 


Complete Helicopter Airline Operations Staff 
Available a ‘ ij nd fual bas I 


M.S.1. Be 


tena ve 
Rating able June 


Aleoa, Ter 


Seeking to contact foresighted concern having 
a position f an ar t i if man wit! 
2 comme ‘ ‘ 
ment ating Th mu 
engine experien 

apabilitie 

able “‘left seat 
men urate ‘ 
Commercial pilot (currently employed elec 
tronic m e research eeks combinat 
flight and ale eny ee ‘ t t Ne 
oast firm \ ne 

\we rf mia 

’ ime 


Week 


BUSINESS OPPORTUNITY 


Long-established avionics shop for sale. Good 
i at ' BO Weel 





PROJECT COST ANALYST 
OR 
PROJECT COST ESTIMATOR 


Excellent opportunities for men with one 
or more years experience in Production 
Control and/or Cost Control of airframe 
or similar Accounting 
or Industrial 
background preferred. Reply giving ex 
perience and educational resume to: 


manufacturing. 
Engineering educational 


McReady S. Young 

Chief of Budgets & Cost Analysis 
Dallas Division 

Temco Aircraft Corp. 

P. O. Box 5567 

Dallas 2, Texas 








Your Inquiry 
Will Have Special Value 


if you mention that it is in 
response to advertising in this 
publication. Advertisers value 
such acknowledgments 
highly; so does the publisher. 
You benefit—as a reader—in 
the enlarged future service 
such acknowledgements help 
to make possible. 
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WHAT'S AN 


ABVOLT? 


See bottom of coiumr 


EMPLOYMENT OPPORTUNITIES 














PERSONNEL MANAGERS 





LOOKING FOR 
ENGINEERS ... 
TECHNICIANS ? 


Write 


for free 


“RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN” 
The * sineers a 


jpathered 


d technicians you wa 
convenient 
as tt 16 page booklet points out 
b titles these men hold to the 
cations they rec 


entrate y 
© just the men wit 
ov wont without 

t higher-priced 
s with general circulatior 
perhaps 999 


every | whe 


pay for unqualified 


may meet your jot 


Write for your free copy to 
Classified Advertising Division 
McGraw-Hill Publishing Co., Inc 
330 W. 42nd &., N.Y. 36, N.Y 








AVIATION WEEK 


ABVOLT means one one-hundred 
million th of a volt. it's the electro 


magnetic unit of potential 


ASCOP 


important thing 


Incidentally means one 
OPPORTUNITY for elec 

with 
offer 


tronic engineers 
ing to 


technical 


someth 
Contact ovr 
personnel manager 


about some unusval 


offerings 


ELECTRONIC ENGINEERS 
Skilled in 
Data Acquisition 
Data Handling 
RF Techniques 
Circuit Design 
Transistor Applications 
Technical Writing 


‘ASCOP 


APPLIED SCIENCE CORP 
OF PRINCETON 
4 sliace Rd P et NJ 
4\4 
641 S. La Cienega Bivd 


CRestview 1.88/70 


May 20, 1957 





ENGINEERS ! improve your 


POSITION! COME WITH A LEADER IN 
GOVERNMENT ELECTRONICS 


The key to Missile performance is its 


that directs and guides its uner 


facturing Corporation is expanding its ; 


top positions for engineers 


* ADVANCED RESEARCH ENGINEERS 


© PROJECT ENGINEERS 


Computer & Analytic y ster 


Guided Missile Programs 


THERE ARE ALSO OPENINGS IN: 


GUIDED MISSILES 


COMPUTER AND AN- 
ALYTICAL SERVICES 


Design and Development 


Programming and Applicot 


GROUND RADAR 


ANTENNA AND MICRO- 
WAVE EQUIPMENT 


and find o 
Write for 


Write us 
started 


st where yo 
literature and we 


advantages of family living in Cincinr 


to the Heart of America 
be poid 


Pagon Mar 


generous relocation e«penses 


ager Technical ond Protess 


AVCO MANUFACTURING CORPORATION 


Cc rosley Division 


1329 Arlington Street 


ring fig 


Heart Beat the 


ght 


rograms 


in many different 


fei 


will 


ati 
There ore num 
Please send a 


ona 


Th 


also give you information 


the 


,erou 


| Employment Office 


categories 


nto 


~, 








electron 
{| AVCO Manu 
' held We hove 


cs system 
e Crosley Divis 


nm this importa 


SENIOR RESEARCH 
ENGINEERS 


Airborne Defense 


SERVO-MECHANISMS 
COMMUNICATIONS 


Arh 
and Receiver 


AIRBORNE FIRE 
CONTROL SYSTEMS 


TRANSISTORIZED 
EQUIPMENT 


me Tre ther 


the major programs now being 
about the 
Queen City of the West-—closest 
and you will 


Nick M 


s compony benefits 
resume to Mr 


Dept. W 


Cincinnati 25, Ohio 











EMPLOYMENT OPPORTUNITIES 


TEST 
ENGINEERS 


WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 


No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Investigate the Environment created at AC for its Advanced Development 
Programs on Missile Guidance and Aircraft Fire Control Systems. 


OUR ENVIRONMENTAL LABORATORY 


one of the most versatile laboratories 


country 


Permanent Expansion 


added in suburban Milwaukee 


be inp 


and we 


in the 
are in the process of a Major 
225,000 square feet plant 


e VIBRATION TESTING 
« COMPLEX WAVE ANALYSIS 


© LOW TEMPERATURE—ALTITUDE 


Our men enjoy working with the finest of test 


equipment and lab facilities 


held 


im the 


and with the top men 


¢ HIGH TEMPERATURE 


@ RELIABILITY EVALUATION 


We are currently engaged in the following types 


of Teste Activines 


e INSTRUMENTATION 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


THE ELECTRONICS Divisio 


FLINT 2, MICH. 


N 


GENERAL MOTORS Corporation 


MILWAUKEE 2. Wis. 


gts rte, 


A position 
| tailored to 


ELECTRONIC | 


DS ~: 


~ 


Y, 
ate 


SSN 


‘> 


ne 


- 


52 


aN 


| fit the 
creative 


ENGINEER 


| man 


Is this your idea of a creative assignment? 


Solving complex circuit design problems in these fields: 
frequency division techniques, memory circuits, digital 
and analog devices, synchronous communications 


An engineer with the necessary intellectual curiosity and 
an inventive mind to carry such problems to a successful 
conclusion can go far at the G-E Light Military Electronic 
Equipment Department. 


Send a postcard for further information to: 


Mr. John Sternberg, Dept. 869 -C 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


French Road, Utica, N. Y. 


- 


bla II Ds 


On 


SS 


@- 
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So 
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To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged are those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 


Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 


It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with ‘Position filled, 
thank you” written or 
stamped on them. 


We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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1957 


casio SEARCHLIGHT SECTION ovensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATES UNDISPLATED 


The advertising rate is $21.00 per inch for all advertising appearing on $2.10 a tine, minimum 3 tines Teo figure advance payment count 5 
other than a contract basis Contract rates quoted on request average words as a line 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional! in undlepleyed ads 
columns—30 inches—to @ page DISCOUNT OF 10% if full payment is mode in advance for four con 
Closing date is 11 doys before issue date, subject to spoce limitations secutive insertions of vundispleyed ods 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y 








at YOUR command... 
——— 
modern functional 
design plus 


painstaking hand rent | 
’ J 


craftsmanship 


(CARGO) 


inspire the ultimate = 
Just released and formerly operated by 


in interior luxury 


Kk Sih 


AIRCRAFT CORPORATION 
international Airport « Miami, Fia. 
AIRCRAFT LOW TOTAL HOURS AND LOW TIME 


For Immediate Sale SINCE TWA OVERHAUL 


LEEWARD AERONAUTICAL SALES, INC. 


LOCKHEED LODESTAR P.O. Box 233, Miami 48, Flo 


Presently in executive use — 


1820-56 Engines; 240 Hrs. 








$.0.H. 4000 Hrs. Total Time. For Immediate Sale FOR SALE 


AIC RADIAL ARM ROUTER 


EGE | MOC AND DRILL. WITH 5 HP—-19000 RPM ROUTER 


HEAD AND WiTh Two PINDLE SPEED 


LIMITED This I Widda- lal has been DRILL HEAD HP AT ooo nPM (, HP AT 
» RPM ORILI HEAD EQUIPPED with 
Montreal Airport, Montreal operated exclusively for One TAPERED HOLE POSITIONER AND 


one company inal 270 Hrs One TAPERED HOLE POSITIONER 
kw cyte FREQUENCY CHANGER Fi 


total time since manvu- POWER SUPPLY VOLT 3 PM 60 CYCLE 
factured 1956. 95% NEW 


TIMMINS AVIATION CONTACT Y. J. KRAUS 


with Owner 

PBY-5A LIMITED THE BALDWIN PIANO CO 
180) GILBERT AVE CINCINNATI 2, OHIO 
Montreal Airport, Montreal PHONE MAIN 1.4300 





Deal Directly Consolidated 


a 








Immediate Delivery _ sm LOCKHEED LODESTAR 
N300E 
Serial 2312 


We stock, overhaul, ond install 


J. Ming Hunter 6-7690 PRATT & WHITNEY WRIGHT WRIGHT 


TRADE-AYER COMPANY R1830 R1820 i a ots 


75 72 94 202 56 72 


R985 R1340 R2000 


and ovr most popular 0C3 engine 


IF THERE IS R1830 - SUPER - 92 


Anything you want ENGINE WORKS >» $105,000.00 


that other readers of this TRADE-AYER COMPANY 
INC Lind A 
inden irport linden 


Me HUnter 6-7690 


Linden Airport, Linden, N. J 








paper can supply 


OR— 


Something you AN HARDWARE & FITTINGS NAVCO Lenten? Fiete 
Staintess, Aluminum, Grass, Steet. All sizes—im inc Pirshing 1-1710 
hos in stock 


Lambert Field inc St. Lewis 














don’t want 
mediate delivery from world’s targest shelf stock 
, Buy direct from manutacturer Lower prices 
at other readers can use, advertise quicker service. Send for free wall charts showing 
plete line of AN Fittings 


’ COLLINS ENGINEERING CORPORATION 
SEARCHLIGHT SECTION 1050 Washington Bivd Culver City, Catifernia 


ob ARS Bendix Collins 
' e 
Sperry Wilcox 


Executive Aircraft Radio 
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SEARCHLIGHT SECTION 


DC-3 


AND 


CARGO C-47 


FOR LEASE 


TRANS-INTERNATIONAL 
‘AIRLINES, INC. 


P. O. Bex 7233—Miami 48, Florida 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


world’s fastest 
most complete 
service center 


Inspection Radar 
Maintenance interiors 
Instrumentation Engine Change 
Modification Exteriors 
Overhaul Radio 


OVERHAUL 
RADAR - RADIO 
INTERIORS 
ENGINE CHANGE 
EXTERIORS 


INSPECTION 
MAINTENANCE 
MODIFICATION 
Pech Encl ; c INSTALLATION 
acAero Engineering orp. 
(Formerly Lear Aircraft Engineering Division) INSTRUMENTATION 
Santa Monica Airport, Santa Monica, California 
Builders of the Incomparable Learstors specializing in 
C-46 conversion to transport category 
DC-4 conversion to “E” fuel systems 





Whe but whe has fresh R-1830-94 overhauled 
ENGINES, PARTS ond SERVICE MANUALS 
available from stock? 


a 


America’s most experienced supplier 
of R.1830.94's 


STEWARD-DAVIS INC. 
FAculty 1-3414 Gardena, California, U.S.A 


call, write or wire for estimate 








LONG BEACH AEROMOTIVE 


Long Beach Municipal Airport 
Long Beach, California 
call GArfield 4-8 588 


INTERIQSS 





When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for eoch advertisement 


Pe KoLUSIVELY 




















At Your 
BUSINESS 


Service: 


The Céassified Advertising Sections 
(Searchlight Sections) of McGraw-Hill 
publications are at your service for the 
satisfying of almost every business need 


or wont, 


Because these publications are specialized 
in the field that they cover, your classified 
advertising of used or surplus new equip- 
ment, of securing a position or personnel, 
of offering or securing business opportuni- 
ties will reach the right men, quickly and 


economically. 
Classified Advertising Division 


McGRAW-HILL PUBLICATIONS, Inc. 
330 W. 42nd St., New York 36, N. Y. 











FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS TWIN BEECH 


DCc-3 
COMPLETE OVERHAUL LODESTAR 


Saipest Gameann @.oate © ROCHESTER Il, N.Y. 





FOR RATES OR INFORMATION 
About Classified Advertising 


Contact THE McGRAW-HILL OFFICE NEAREST YOU 








ATLANTA, 3 
80! Rhodes-Haverty Bldg.—Walnut 5778 
M. MILLER 


BOSTON, 16 
350 Park Squore—HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave.—MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd. Clifton Village, Apt — 
REdwood 1-3238 
G. MILLER 


CLEVELAND, 15 
1510 Hanna Bidg Superior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bidg., Main & Akard Sts.— 
PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg. —WOodward 2-1793 
W. STONE 


LOS ANGELES, 17 
1125 W. 6 St MAdison 6-935] 
H. KEELER 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St LOngacre 4-3000 
S. HENRY, D. COSTER, R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St.—Rittenhouse 6-0670 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St.—JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St.—DOuglos 2-4600 
R. ALCORN 
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Professional Pilots , 


Corporate Owned Aircraft 
Business-Pleasure Pilots and 
Owners including 

. Ss * Flying Selesmen, Formers, Ronct 


and Doctors, etc Pleasure 


WITH AN ADVERTISEMENT IN THE "2"! Or 
25TH ANNUAL AVIATION WEEK ‘“*’ “* °"" 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 


5. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operation 


The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . the Directory is used often by pilots 
to obtain needed flying information 


LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 


Se eaeeeeee eGeeeeee @ @ @ @ = a =a = 


Fill in coupon for free booklet 
FACTS ABOUT THE BOOK THE PILOTS USE” 


GET THE FAcTs NOW! 


Mail to the Airport ond Business Flying Directory 
330 West 42nd Street, New York, 36, N.Y 


Address 


City 


Comp ny 


' 
i 
' 
' 
' 
' 
' 
i 
' 
! 
' 
' 
' 
' 
4 








Get X-ray welds on alloy steels! 
with pekh Low-Hydrogen electrodes 


Here are electrodes that can keep you out of trouble 


on alloy steels, 

P&H low-hydrogen electrodes give superior x-ray 
welds, with no porosity or cracking. Welds have 
exceptional strength and ductility through a wide 
temperature range, with as-welded properties com- 
parable to stress-relieved. 

Check PaH low-hydrogen rods for your really 


156 





tough jobs — you'll find one to match the chemical 
or mechanical properties of any problem alloy you're 
handling. Write Dept. 316H, Harnischfeger Corp., 
Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS + ELECTRODES + POSITIONERS 
MILWAUKEE 46, WISCONSIN 
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INSTANT PRESSURE REGULATION 


0 TO 3000 PSI 





WITH THE 
GENERAL SPECIFICATIONS 


HI/LO HAND LOADER Port Size | \4" tube per AND 10086 

yay ome Pressur Operating — 100-3000 psi 
Proven Superior in Comparative Tests oe Proof 000 psi “ 
Burst — 7500 psi Minimum 


Fiow Exceeds any other 


CORPORATION | Operating MEW CEES 

Temperatures 65° to + 250°F 

1717 North Chico Avenue™* £1 Monte, California Weight 2% pounds 
WRITE TODAY for complete details 
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For ON-SCHEDULE production of B-52’s... 
Major Aircraft Components from GOODYEAR, 


Aluminum Mill Products 


Faced with the job of turning out the nation’s 
largest jet bomber in record time, Boeing called 
on Goodyear Aircraft to mass-produce a host of 
major components. To meet strict schedule re 
quirements, Goodyear needed reliable suppliers 
and ready sources, 

Goodyear relies on dependable suppliers like 
Reynolds to deliver needed materials fast. As a 
major subcontractor for the B-52 Stratofortress, 
Goodyear selected Reynolds for high quality alu 
minum sheet and plate, extrusions, tubing, wire, 
rod and bar. 

Reynolds goes beyond meeting industry stand- 
ards to supply these products. Its technical serv- 
ices work with customers’ designers and engineers, 


REYNOLDS ALUMINUM 


See ‘CIRCUS BOY", Reynolds exciting dramatic series, Sundays, NBC-TV 


from REYNOLDS 


making Reynolds more than just a supplier, 
actually a part of many important industries. 
For details on how Reynolds can serve you, 
and for a complete index of Reynolds technical 
handbooks and films, write to Reynolds Metals 
Company, P.O. Box 1800-TJ, Louisville 1, Ky. 


For below-mill quantities of AND sections and other aircraft 
shapes, contact our specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 W. Imperial Highway, Los 
Angeles 45, Calif. Telephone: Oregon 8-762], 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS 3 ALUMINUM 





